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: r,^[: n; i t :> :^hL:ndr i 5 1 n.-mr' r an-- , resulting in t ne ennan'::ed release C)f 
cytochrome c n-Ee:-Essary f : r t ne 1 L va t i it. if c =i.E p-a s e - ^i 

rn^t initiates tne caap^^.-i z^sc^o-^. I'n tne :tner- hana, aric^p t ^Ejt i. ^ bc'dies 
v;-r^:- rariuly f'E'rn^eo frc^m r^Ed. 1 s treated with AD and CD, oat wer^E; sa|:>pressed 
v;:..E'r. treite^::! with A7j and all. 1 n t raL:e 1 1 a I.E; r rr.embranes ani tn-^ a<::tin system 
v;'E-r>; r et- r ? a n i z ed t: sarrtand tne na::l'E'ar fr^^ments in tne AD-and 
ID-* ret St -E-a ::ells, ::at sa^^n a n:i'E;:ni:^ r ane systeii. wss nt^t f c rriLe-d in t.he' 
|;;ir^E stE nee at 01', iirip lying that nh-E ar-E^rit I't i c jt'Cdies a mE' f^jriii-E-d via 
re j.rcan i za t i n ot i n t r a ::e i I a h5 r memit' ra na-s anaer regal <ei t i 'ET: ijy actin 
polymerization, lhas, the ^ry t E'S a-E Let a 1 ?r.3nge in CH?!-1 r.el.ls h,^s a 
str'tnc ^E-fdeE^t en the early nd tcn-E-m i :a 1 ra'tcei.^ as wall as c-n trie later 
riE'T xO.i:. It.gi p-r.:-cess In AL'- i nd ^L^ed ar't-rit E'S i s . 

PY 1 - - ■ 

TI r 'Ei-'nt .1 f i ::a t i 'E n o[ ■: - p'nen y WE;ne a i ::ni i ne polymerization jE'rC'dact 

r E- 1 j 1 y zed tEiy cytochrome c . 
SO t-.arnal ef Mtle^aLir Oat.:, lysis B Dnzyn:atit, (Jan. 2, 1998) Vel . 

4, ho. 1-1, pp. 31-:1. 

::Orh: it^ 1-1 177. 

AU 7;t-., YLmin; hi, iLnghC'ng; Idu, Zniming; Onen^, il-.^anti j 1 n ; liong, Oha-Edun 
1 1 ; V.'ang, hr e.^ng 

AB 0:te nydrog-Eat p'^rt'Xioe (Hll'l; and cytochrome c 

-a-E-ptE-r.dent oxidation :■ f -rina-ny 1 ened i aiii i r.e (E'-?D) was 

: n vest i gat e^i t-y siaect r^E'pn e t ■E'Xea r y and e 1 - tt r E'Cnem i st r y . The resalts 

:rt';i:oated tt.at o-?'0 under w>E-nt fsE^iLe E^a t a 1 ;y't ic: oxidation in tne 

pr-EatEn:e :f cytochrome c, ana tnit tne I^E' Err sda t i tin to 

cytochrome c h'y nydrr. ^-n-n r-E' r ex :. d-E can a 1st c^e partly 

prevented in tne rTOsenct- ot a-PD. Tne ny:::Exyl raaiEOE;l 3t:a ven<:;ers 

rrir.nttol ar.u st:ai-^:T. r^en i: e a t -eO a:".d t^xo- n^Eitr.e srecles .e >E:a venger auric acid) 
:i niE't Innlrdt tne oxidation, wro cn irr:plia3 tnjt the* 
nyeirC'Xy Lat I'jn of o-^'j may r.eO be InveOved in its. oxidation, 
laubir.ing witn the res'^lts oi aht- mass spectram, eAE'iT.entai ana Lysis, 
na:oecr m^g-tetit rtsonantt Eif. a FO^uri-E'r tr sr.s lorr:: :nira::ed speca ran: ot the 
:. s:0. at. ed prjd-...^t, :j c snc-E- 1 v itd e e. t r'^ e^ t u re. ct tne r^rtME:a-tt was sa^ge^oed. 

h^ AdhWhh 3 'tF 75 bl'aSIS 'lOL'YPOGhT i:t2 BiOlO'OIOAL AB7TF.A0TS 1 NO . 
PY 1:M-^ 

01 ;'a-2> - Independent permearu 1 a cat i an t: r the inner m i 1 1- ^ncn j r i Ei 1 membrane cy 
per^oxyn Lt ri t e Is mediated by mea:brane protein thit^l a r os s - 1 : n k i ng and 
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AB An extracellular eel 1 :'b i :'S-'-^ dehydrogenase WaS purr f red frr^m the culture 

oy :irsc qel •/ 1 *E'Ct r jptn-i'ie.: r - , v:itri and withou: so-iiuiTi d'ede::yl ?ilfate, an:;i 
o-/ :in3ly::c3. i S'te 1 e-c : r- 1 r ro^^cinu :n r ly acr y h^::; i de g-r I . The encyrre is zi 
s 1 r. gle -s uriun : t g 1 y cp r -rin taming z,9' zozal ::a rr^t-nydra t ; its MW is 

1 : , t A'-, snd iti 1 sc -A e :-t r ic poini, r.l:. The enzyme ox. i diced 
>;A ] tr^ 1 : se , rtner ^oA 1 tde x t r in,: and Ia::<tse wner^E^as otner d i s,;- acharrdes 
•:ested v;ere not utilized as s Jii'St rates . The rate ot ce 1 Iceiex t r in 
oxidation .A:':reiseu ane :n-/ A:i. increased vAth in-reasin^ degr^-e of 
polymerization :> f the surs^rar.:. Cytochrome c 
w,s rei^oe':i *. nt^an it j : : ns- i ratA y Atwei' rate th^n 1,6- 

dicnl : r:r'n-jn;A matr^nen: 1 . Th-E' natural -Arttron a ■:•■:>: pt ■:■ r ft>r ti.e enzyme was 
n:;-E-nt i f ieu, 

L5 AAtWEA e 'Jr^ Jc HnA LA Ail 

PY :^e: 

TI ofidn i r-hppi rrA ot suf^e r tx A::- raaLeals f-iAItwlng s t iriiu 1 at i on o[ ne^^tropnils 

•.%A t fMh? i s t eiTir-E' r El t u r e ::-f-E'r.oo'nt . 
SO hhP;^ AAlAoAh BAjLoAY AAo AiAiIlINA, (1993 Oct) II (4) 1 : - 1 3 . 

.t:'urnal r^de : r/C^^li'^. I J:?A : iA }^ 1 - A3 4 . 
Al lAnigaw^: lA ?Ae 3 <e '1 ; r.-ii:/r:c I, A 

AP. ot>:y.g.= r, rr:;ai:.:jl f o- ur. a t i n r^y h^itan n-E^ut r ojE-h i 1 s stiniulatea wltn ei 

cn-cno t n tt i e: ie etA ide, f e r n.y ! -me" n iteiy 1 - I eu es/I -r^neny 1 a i anine ( fMhP ) , was 
stuaied tnro'jgn tne^ use t f stiin tra]:tping :ind sur^er^'Xiue 
'Ei i smut ase - i tin ihd t aiEd e re'duoti:n t'f oxidized cytochrome c 

. B-E.th metnE'.is previded c e nra r atA e data lE^n tempo rat ure-ae|:'end*;-nt <inetics 
eA sup'eroxioe radical f t' r :r.jt i t n, iout hydr E'xyl radicals were a Act' detected 
lit srA n-t rar'rA n g e-xt'e r in.ent s . Wnen sup'erC'Xide' generatit^n was riE^nitortEid at 

aegr-ees A, :ne ro-sr i r 3 1 t-i y L^'^rst iastooEi c^nAy a few mAnutes. If the: 
n-E t-t rt phi 1 s v;ere stimulated at :7 degrees 2, r^ut sur-e rt'xi de m^- ^ = u rement s 
W'c:: e OE'ne at. r E-E^m. 1 0 up -e- r 3 1 ur 0- , t ne re;srA r t or y t'U.r st was Eiaalr. t r ans i.e^nt . 
H'Eo%'ever-, neutrEp'hils r o- r s i s t ent .1 y gentE-ratoEl s uf 'S- r t'X i do when bi"'th 
s t i:ru 1 a t .i t'n Einu S'^rE'Segusnt rr.O EiSU l emscit s were jt'Orfs'rmeu ^t room 
t -Eifi]: e r a t u re . In tho- p'ro-senE'e e f "ne act in polymerization 

innihitt.r, :y t e^ E:ha I a s i n il, s'^je e.r^E'X i.de oen-t ra t . t^n v.'is r>e r's i s t erA , even when 

measurements were CEnouzted at degrees A. A r't'S s i Iei 1 e exp 1 ar. 3 1 i 0)n ft>r 

tht-se E't ser'/E:;t i t^ns is tn^t the fHL? retept:>r ■.:0Ti;r) lexes g-^icely aggregate 

ano are i nt -e; r n a 1 i ze at tri y sA e ] e-g lea i. t e^mt^e ra " u re , r>ut no-t Eit rC'C-m 

t emr er it ur -E' . Vo^r;^- little s ■ r t-x i de wa^ f-^rmito if -ells wtire <er:A at a 

temterE>ture .f 4 a-EEire^'S A it-r 1 h prit r t e- fML? audit iE^n, Evh l zn is 

tt'ns i s t -E-n IE witn do- e' r -E-a s -e-c -"^xti r>E-z s i Z)n ot tr.e fML? rezofAi'r at ccAd 



TI H'EA 'E^ ro gen •E"E):.iS -ElO'ttrE'n trEiUirf-Et E>f cytochrome c 

fA E^ : : 1 1 St -E'd Z'Y ^'zA yp^' r r eA anz :i:zA n yA. e ne bluc' p eA yt-y r r eA e film iTLodified 
eieztrE.des. 

SO t'CApvAh t'P AA)rA;A^A 1 r Az 1 H hNA T'l AY , (1990 Nov) 4: ; 1) ie9-:A.. 

lE'Urnal czciv' : 7 ^ : ^ lA t . I SYA : :j(:.1-j134. 
AU Zhang W h; S ".n S K; z zn e: h J 

AP PcAyryrrEAc' 3 n e: rre-thyAtno nhz-E 1 nc t rpt^ r 3 t-ci p zA ypy r r o 1 1- tnin-film modi f tec 
e I -E'C t r Eides V';-r'E: rE>rZ'pare'i t>y tr.e zA e-;- 1 r e; zneriA 'E' ^ 1 polymerization 

"rarzE-fcir eA cytochrome c v; . t n hi zn zAeztrtoat ilyt. iz 

scA. ivity E::.d q Ee;U 5tar'ility. zptizal t n 1 n- 1 y-j r sp-E: c t r E^e e c t rocn^Emi ca 1 

tezfiniques w-.-re usz-zi to E:e* ermine the zha r a zt e r : -A i cs eA" these 

e Azct rochezA. ^al r-rzcesses suzh as fA.)rmal redox potential [EO) , electron 



Tl 3tu::ie-s o:\ the f e rr icyt r^chrc "i-=- a - i'errocyt :ichrjrr:^' a3-carbori n:;jnoxide 

::'T.cdex jt nr. 3n::n".alian :.~y: j^hrc-rte oxiaase. '?Gr:a i t i criif fjr prep ar :it i :)r: ar.a 
^ t:::e prc>p•^ rt i f:-s . 

SO ;:aUr:NAh Jr' B 1 0 :H EM I 3 T r. Y , (1983 Apr) 9:' (4) 99/-]JlC. 
;:jurn.: ?:.d€': :i}.766:n, : 33N : :-j2:-?24X. 
::::'rit' S; Warar. ;ibe /-.v-;.' r' 

AB !'ac; c jn :i i i. :>r.i f :> r- : a-- :j : -rp 5. ra : i c;n :;f the f e r ri ^yt c-ca ron.e 

fer-r:':'yr 'a^r. r.->nie a :; - ::a rhaT. riL-jr.cx iae -r^rrujlex (a:f, a?(z)^C-j) a f ' cyt chrome 
:-'Xi:;iie [Be 1 , . : . 1 ] :.'y *: r.e fe r f i cy an i ae- r'e I'X i :i3 *:: i :>n nie:n:'::i aad a jme 
pr'tr^e r: 1 e.- ^: ae pr'ar'ar^-:: :• r^riip 1 *:'X v;er-: .ftaaiea. Tae a3ii:ic>r. af a .?:ria.I.l. 

•/■jl.me -of -■jr:?-:-i: rai:e-::i f- : r i -y.^a i ie icda^itja :he d i : a i 'I'Ti 1 : e-reduaed and 
:-.ari:'-:'n :tl tr: jx i a--- : re a t --d :;yt ■: rh r Miie >xida.:.e t> r^-j:'a ra t i. :'n waa reqa^ired ta- 
■r>"ain : ae (a:', a ( .i ) fO'j i i r:-t i' ^in aacwina ar:>a trp: i :'a nriaxin.a at ? ; , 54 5 , 
.a^ 4.; - aa.. Ta-- bid] r \ or. :-i lar:a:'r -."d.mea tf fernayanide sa.h^titn, thus 
i at r 'td.^a i a ? B=ir'.:er a:Ti:arita ■: f 'jxy>:a-. iat<j tae rep a ra t i jh , cau;::Cd 
a-E- ? trr.ta'id : i jn ::r5: r i:a:a. ritjr.t'xide :t m}jl -E'X . A r^art. of tae added 

1 -r r r i :y ia : ae v.a^a i iu:iie-::; i a t -d y :a:ar..:'e:: r>y i::: 1 1 a i 'ja 1 *:: e waer-E-a.: t na- r-E-n.ad nae r 
v:3=- r aa ja .1 I "/ reaat^-':! r>y partial oxidation a-rta: ^ ^t ( ::: ) :f 
■i i t a i i t e . Th-- ( a :■ + , aM.:)+e'a) 'E-jniydex was st:=irde <ja 1 y wren exaeaa 
fe: r i :y iaiae r-::ta i ae :! in tae re a-::-t i jn itixtare. Tae ft'rrtatian :d: tne ( a 2 + , 
:i : ( 2 ) i aai ) sc'a-atra:ri was :a:'servei:l waea. atdiain ti':rate, t'n jaTz.aat a- t'r c-trate 
buffer :;ntain:np ':.dth.er :'h.tLar.: :ir a n-jn-itnie aeteraent was eiTi|jhtyed as 
tne- s:dvent tiatfer, nat n-at witr. tne r'afrera c:ntainina S'taiarri aaaeryl 
^.alfate (2:i2) ^tr te— y 1 1 r ixe t ny 1 - oriLiri jn i tim r-rtrai^ae (CBTAB). The ft.rn.atit'n 
v;eis : : ns i ^ae rat : y i nh i l:d t --a r-y t r i snyart xyiret hy 1 - ami nt'itetnane (Tr i s ) - HOI 
it-affer. Tne (aa-, a:'{2)+C0) ape ft ran ar'iteare i with maxinLal intensity at 
::rtand v'-A 1. Tn^: r>H- :i-;;.pen-aen ::y t tne intensity :f tne spestrnn was not m 
p :3 r :i 1 1 - 1 witn t:te pH-'aer-E r.de r^t :n.an:e tf tna polymerization 
state oi the ayttahrtme '::>:isiase p r-itp* a r a t i t^n . tin :retEa?:n^ t :■ litj-^ia 
r.itr'i^'E-n t enifE'e ra t ar , th-E (a2+, ,:::■(.') ^ 02' ) ai'mp-ls-x r-.t-E a r ed in ..saal 
SElvent h'affer.- was ai^Estiy SE'nv-E-rtea tt t na^ Dxiaize(i ram :f ::y 1 1* sn r- E^ite- 
■.■xiaas- {aaf, a2(:)4. Ht:waver, when r^rer^area in the r-naspnate r>t:ffer, pH 
t . L' , etat t a 1 n i n'-; 1.^^ (w^v] sE-aian :dt:dattE' an i with 20^ sat ^rat ito witn 
;;:T.:rn'ni t.rt sal.fate, tne arnrlex nit'Stly reitaine:! .:n-:hanaea after the 

,-traat..ra' s^f" yt ■: :n r iirr e Ei was alst" aisaasse:!. 
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Sr.z'.Tii^ oxidation and m<t 3 i f"i ^a t i cr. ^t f .^ t^bstrat- 
' :nt. A^i.pl., 13 pp. 
PIXXE'.? 
'in i t : nq / Hi t'lr i k Jan ; 
A:, er.zymic oxidn . p^'-"- 
i dcit i ve t r, zy:ne , .j 1: 
:-a.^.inq ^n cxidati'/e rea::ti<tr 
v;.*:n a: least tne H accet'tcr 
:: r,j to fcr oro-ss 1 i n < i is tpt i jr.a 1 1 y fd.i:ther present in tne reaction 

:t::-;t. an:j :ne H occt r se:ve.f a= ci := 1 iri-.ir.z aa^Ent. Tne H dcnc^r may be 

nver : e t^y tne exicat.i'/e enzyrTie in^o a racical wr.i<::h z ar'Se^p^ent Ly serves 
iis initiattr in th-"^ polymn. "f inc rijiners ilst {I'reser.t in rhe 
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■■ j'triu, Carmen Gak^riela 
n i ng t 'jce the r an. 
: :i'jnor in a react is'n mixt . and 
■d ..naer tr.e infiaence of the. enzyme 
c J n c r a s s at' s t r a t e ^ , v;n e r e i n a 



I'^n m i :'tt . , in t'ar titular 



Alternatively, tne H donor is an 



: ; . oye mt ^. . wnicn is linKoc *: n*? c >:i :i Ei t i ve- enzyiTn..c react ic^n tt 
. ■ir.r-req. 1 ttner trq. tiye mc I s . Idius, tvallvimin was crt*sslinxec t-y 
in7\.b3:i jn w..tn r^ert^x idase, r:ll'l, anc ca:e'::ntd ..mprtce its ftusming 

rc-it'ortLes t'-^r use in f-iids. 
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"e 1 1 ijz- i c se ceviydr te:{enase' . P'tss i o 
r.i : teznnol v:;y 

P 1 : r^-s :'cr ooE' Te rnnsAt' ?y (1998), I'cd ^m-: JE:':e 1=^-9 
:y.OL:]: EAPIPP; li^Od: 0 :'^''::-c 114 
J... ufte, 1. C; Ct'S t 5 -Pe-rc e i r i , H. 
A :-e\*i':'A' v; i many rs'fs. Tne PAj/nen.*E er^ 
o:OH; nas C'cen f r e :pat'nt I i s :d a 'c:: <:i f r tin s 
::]st r.r'i'aazo-l L.y = few rc-:)v;n-r:A t"-^nti. 
oxidizes ■:>eA 1 'Eb' i E'Se :o ::o I I :j i jnc'- 1 , 1- 1 h 
n-t. 'jf elect: r'ETi 3C';:ept<trs sC'iin is q'^in'jne 
P'E I I : I } , cytochrome c an:: :T : i. jxy^-:r 
::-.^t IjH is involvec i r: liiir.in d-EErrcin 
r ■:u:n7als, iri-i tneret'y re:jala:-E LiEinin 
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AdPWPP. II OP 11 IVa-Pdo OOi'VPIlHl 2Cz, 
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Ete liznir. zegrEin., meas^reo as ;i4C; 
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cona. jn tne reoc^x i r.t eracti :. wi tin ^no srr.a:L redox pro: em, 
cytochrome c. 3y ::r.o:'3in q ir.jr I'Kier subslitjents with 

v^ryirn s ide- cr.^ in l-r.atn ari'i: ft eric r-.iK, it was p<j3?ir>ie t'j prot^* 
r, ^f.ire oi tr.e or tte i:.-c^o 1. yn.e r i r.: era ::t : or. and :o shijw h'jw the 
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: n^ el e red.=. f - n -t i< 



:i : .^dy :.f rd 
t-:- .> in i *; i : n . 



<s , a? an -E.?t. h:;r eltctrc'n exchange i:>etween 
■■d p'^tl y (p'yrr : les ) £ind the r>rv):e.in, varied as a 
■e r t zrj} rrstrdx. Tne :T.etnC'd prc^vides a novel 
ot s wic-!' r 3nce of :''jncuc : i r.o cur faces fc^r the 
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lypyrrole \FV) f ron aq. stdns. Tne electrt'des t'btained in tne absence 
:d cytochrome c were tested r^y oytlit vo 1 1 aiiJT.e" ry in 

Stdns. tt'Ht^. different s tir-rc r t i no e 1 tEct r td yt e s . Tne 
;ot r r-espHjndi n 7 to tne oxidn. ana r-E-on. :f ?? as w^Ed L as th 
{jt-tentials oepends, v;heri usina sahts td the same 

tne anito.. The a i f fd- r'^^nces were i n-^: erp'r^E' t ed in terms 't f tne anic^n 
^na 'Ott tne fidn ^.nd- tr it^ aas t' rro i. to. co. tne fidii -s-^cface wnion 
:i: t'"'r.}t in L es the oxidn, ano tne ret;n. td tne ??, rtsp>. The 
■tnanae ':d tne tuti.Em eiIsC' rrtoiaces stm.e effert o:\ tne e 1 ect rtichem . film 
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r^Eo:::e:i oi :'xi';:i i zed . In tn^E' t'resenct- :d' inc:'rpt>r 
c, .■ n-E-w, wed 1 ief:nt;.-:i, oxidn. E:nd r"*E:on . p-eaks Ei r 
V i s i rd in tv. Tne pt-aks rezEime mE^rS' anii mco~e evident after- 
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target ;:el-^. The ac:. i. v ai-rd spe^ie^s c 



1 i f") i i ani \ r. y assjzi. vc d 
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. ot' t a . - r 1 e y 1 - . 5 a:r:ii ;i . - i- : e ^ r : 
the vesi::!-:'; were .i-:;ti, Ir 
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liTcuant assay antl n':-:Ueit a-;.:id h yc* r i d i t a" i t n assay 
SO £ur. E'at . Ar.p..: . , 1 S p.r:. . 

IN s's:. er', iA.Er::la; 0,;:vis, Barijsn J . 

AB A a i .aari': s t : a ':t!S*: :^:)iTp'n. i:tr a t : i no ana Jtieastrinq ar. 

i :a . a^: *; Lv' i *: y Z'tinirir i s-ts .^i 3 reatx 'tatal'/st systt'in cap 

polymn./ tne redt'X aataiys: systenL : jiiir^r i s i na .atareq.l 
:T-:deties with 1) td'it' analyse t'ir.t' r i s i na .;:tC'req.l sash in 
case tnat tne analy':e la'tas 3 reat'X aa'aalyst p»rt'p^E'rty , t 
lir:<ea hy u spiec.Lfi: liaana tt' .attreq.l saan ixijiez'^ 
sr-i-t i. f i a ii^~r\d zo i aener-^ttr t' f .a:t>rea.l satn iiita 
.a^'E'req.l :t i-ncirrie-r ■sip'aiEl.e :r .ntiera:tina addn. polymn. 
In-JT.unt'assays ana n\.?ltda arid nyr- r i a i za t i jn assa.ys asina redt:x 
polymn. ar-a ar- sar LbtM::: . Tni;s, alaatse txidase ttuf:)Led tti anziooc.^/ 
is r^E'aat'i-d with ,:in i njr.C'bi L i zed antia-E-n sit jt t-n a oLass slide, unat'iTibined 
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Irdlat-na-- -"d pintK;:;ph Ed. i cd. li ;te rax 1 da : i :ai o:\ tne fd^riTia t i t^n and propt^rt ies of 

: r.-: i : zc inp ! *e s w : t n cytochrome c 

irev. ?.oa:t^. Bica:hi:t. (1969), 6;;), 111-16 

: i nt saa , Gaj:- r e 1 a 

L 'tiT.p' 1 exes t' f cytochrome c we re p ret'd . '.v i ^ n 

C'-r.'E spnc> 1 ..p ids in vardc-as stages c- f pert-xidn. hipLds vjeze. ex*Ed. frC'in 



n , 1 i vt' r , ^1 dney ) 



\z> I ma I rat : i s sue ■, z 

; r op e r 1 1 e s j f t n e cytochrome c r n 

studied, nat;ely: pt rax i da s o atti; 



.a t ^:ti( 



Ea r ct'ina , 



np . e>:-E'S. wa s 

xidase fan tt ion. h i pop-E; rox i des mduaed an 
advanaed i na E:t i va 1 1 o^n of the enzyjne in aoiriplexes, duo proic^ably tt) 
cy to chrome c po lymn . The data a r e d i s c a s s e d 
in relation ta the Sanation or cytochrome c 



damage duc' tD I : cope roxi :ie 



. -:suos , aeriera 1 ^ y 



■:4^ . 2] :■ , 4 ".54-66 
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I-:' 1967 

TT Ari: i.rnvc i n- erii^ i t i ve ci.eava::e :> 

r-i^: p I :■ a t o:-y zr.ain 
SO J. Bill. ■2r-,e:n. (1967 ) , 

AJ r. i k'.' , ./jr.n 0.; Bsurn, 

AB " :>:iipl. . 'X I I : jt th-j. ri i. *: 
i 1 d I : s i. r: ^ :>n ; ur. t 
-~ 1 , ^ y i ■:' Id an i :l3 
.: I'T. : 'A . : y.r.rorc'.e . 

:"-f "■jnp I-'X III with ."unt : my :^ i. r. A i: 
cytochrome c ? jr.ient ; f : :\ 
;-:..id..:-::Vei -oriLii: ions (:.•;. 
: r 'E-o:: 1 n 3 ; , q.^ani:iire oI-^^lV 
■7 : npd ' .-x v; i ^ n 3 n : i iny o i ri 2-. . 
v;-:- 1 1 .-js i rjar. i d-e, a 



tne mi Locrir^riarici^ 



r~ E; ; 



J i o t i :\ :: t s ' 



1 ■ 



1 



:^*: y 1 a uan i Li i ■: 

:i5 : i jjr i Ilia L' y , 
:rr. i my-.: i r. A, ."zir.'i :a 5 
■nr.t iniy i nj-ens i t i v*"- polymerization and r:'p':n 
':no piimary ( ant i myo i n- son.- i 1 vo ) ]:■:■: ress io 
■■j^lk, p'H valors wh'E-thor r -mio- t --d Z'\: iidlo oalt 
ouan i d i.n-E' . The anr. imyo 1 n- j- -E^ns : " i '/o :loa\^a';:-E 



iarO'Lii; St.-nor, Clinton D.; Li^c-M-n, Samuel H. 
::n jr.ir. al resp: r at: :> i~y ch.ain is imeavoi either by 
;>n v/Ltn (■N:h^)224 or b\' I :>w ^■E'nrno. :d" gaaniiiniam 

tiE'X V-jr.Z'^. ::y: r^oni^Eim-.- and a sjI. -ractiDn 
eav;::e is r)]EO'<od aC'S-- 1 ^:.-Ed. y ;:!y pretreatment 

.am: . zZoi ?.Yii E'O.o: rd :: witn :he 
mf)]';X. :y:)v;e\'or, r.r.d'E-: 

--n i d i n^E'-H'': 1 or- Co .A-l pja n i d i n-E: - HC L r;>Lus 
■amri.ex III :;o^rdte p r e t r ^'O oni-Eo.t :*f tne 
dro 3 (•'■>;) ^n-Ei mo: r:y I -sah'S t i 0 ^ t^E'd gu an id i n^E^s , as 
1 r-Ed i :d V'Ed y Ln-i^ fd"e ::: i ve as r-C'mC't o r s of zr.e 
r, T'r :dO'n ::'E d 0 r^-a ^ :rhE-nt ot '"^'E-rip) I ex III wLon lovj 
■:-r r>neny . e : ny I h i :: ^ an.i do is r^a ro i a 1 L eff^otive 
C" l.e E:'/ a > ■ Ed' (AE):Ti^d ^j-: III E^piE'oars : t' ■EE:['E:ar- in 2 
■'rao'r d^/st ra^Eit Lcm f s-nsitivity :-t 
TE'ndary ~:.oii' i nv'Ed i no an 

. o f zyz c on r'L'me n . 

plus (h'H4)2S(j4 or by 
is innErdt^E-d nC't or Ay hy 



.E.r,t imy :: i.:. A, Z'OZ :~ \ ~ o r^y totn 2 -n-ner^ty 1-4 - rydiox^-q^ i n':d i.n- 
*: r.e ana ir.y t i n an a 1 lE-q . X- 'E-L:t. a.o-E' :y I - 2 - f : rmand o-e ^ a ii oy ^ air. i.ae . 
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^d"fet- 3 ■: f nyortaen n-r. 

o: tn- m. ,2. ( 1966) , I : : 
'2'Bri'n, 2. J. 

r> y 2 0 . T r o a : m -E' n t v; i : r. 
suttir.at- oxidn. in ext: 
■ire at' r "n.an tht- door^'.'^ 
cytochrome c txidt red:.: 
;;a-= m. 



Oi f f LSI 



n cytochrome c 



>E- c:'Enon. ot 
e; thr b.mds 



Er:E:i.-j -:: w i : n ;-:.oJ.^ at 1 - ^ J oi*e e: r*aa i -e a : 

:o*: ar>sttriE^' it'O iE>cjrias in pr'oz> . ro. ior. '00 \r.o t:'E 

H2o2 'Eio t r-; s£ -E-Ei the aciiity ■: f I tt. res:t're 

\o in :he ic-s t' rr^t itin lEands, ind rean. 'oy NALir:2: 
;as*E-, asE:'Eon:: aoio, Er E:ysttjine 
:■ ir. niroti.;n of the rat*E: 



of rodn. of L treated vvith 



ii2i"2 .- h~jv..'e':: nt pM deper.d'E'n E-e inaiE-tin;; that polymerization do.es 

treatr.Gnt: v;itn ri22J2 shL.wf^'a th^ut tyr^jsincE had been destrt^yed. 

ANSWE;-, 19 oy 28 CAPIAJS C'lPYPdOHT 20 22 ACS 
1961 

Rati: a t i c r: daimage to proteins 
hatare ;i96i: , 1^1, I 22;-t 



■ 1 



A3 . ■n*^'- 1 ent h o^ercent jlr.s . :;f cytochrome c, hen:oglobin, 

- u^.ai :;3-fr , ::r.i eqg ^ibuniiri '.;ere anae I'bi ca 1 1 y •:'xp::s-ed t :> j.6-2 m.e.v. 

, :jirrL:nii . -irri) :iL 5it in a i.-s-:- fr:>m tj 5 .:imes. ID; rais , Ainm:) acid 

.ir.jlysei^ v;-:.re :nad-:- -ir. tho ir-^:-!, fra:n.i:)r., :.h':; Zl:CZO'-r. pr:-^ . , and t^e sol. 

>:':is3\D:. pro'Aj::t3. L^ss j: hiol. :'perz. i^^s v/ss r.jt: ^ : t r- i c.^red to ^ny 

^ p f L. Ic'::!. R-ri^u]*. s s -^^ ;pi-:. ;r " e i n^t. :l^E-n i : u r" s:. i-:'r. 

polymerization v;a^- r. t m-e- -m:! y ?a^3-:. fjr f mtus: i r-r. ir..:-'jl. 

pM't^vin, ari:i tnat. : a-:l . ^ t r. ::u-:'e :i r.yd r zd y^ i v;as ri:-t th-E- ruecnanisni for 

: !■ ^ 5::L':'n*: at i :jr. . 

L:. /-.I'iiTWi-.r. .;. :■ 0? 2r r:!:?.Ao:^: :vi?vp] ^A:d: :^l?^;;ief. -ci. b/;. 

py 1999 

TI T :vrn*. i f : ::a: i jf" ■" - t>b'L r.y 1 or.'-- :d arnir:- polymerization C'Tjda::: 
.'a'la.yz^:: L'y cytochrome c. 

SO .'■.-.r:..^l. :d M-:d..--u 1 a r ^ratal-y-i^- - 3 3:-;::y:TLat i r , {19-^3) -1 / (:3-j=M. 
3ef.^: 

I33:i: ] -1 W7 

AV ::rv; V.; 3i J.; 3ia Z.; i:'h-rr.a A.; J'^:'.^ 3.; Wa:.o 3. 
AB TfiL- hy iT'i'-iM'T: p-E.- rij>: 1 de (H.3j^) 3r. d cytochrome c 

-d'E-pv-:\ i*.'ri I oxidation -jf ■■'-]:;'r;.:.-r.y l-ET.-i-ii auii n-E^ {o~?'l) was 
in Vvs^ i 1 El ^ 'E- i ::>y s:: v :■):>:.■: I c^ri^ t ry and -d -e-c t r E'Cri-riui 5 *: r y . Tn^E' r-^sults 
; r,d . -^a t-;a t^E:" C'-td. ar. :i^e- r w-_nt faoila oa:E;ly::ic oxidation i r. tne 
r.' r e 5 --Ti ::^E- ^e f cytochrome c , --^ rj:i *e n 3 3 *: he r ^d.E; t i or-, j f 
cytochrome c riy'lr e-^-et. p-:r'E:<:ide ■ri.r. .E:.!-?': r-e r-artly 
r.revont'E-d in -Ene pr-E-i-onao ._-f '■-3D. The hyarExyl raaiciil s aavenaers 
dr.Einrii ::'Ed ana sc'diirr, Lienr'E'ote) and E'XC'-n'rn.e s^z^e^ia:: aaavenaer (uric acid) 
'i-. : rE ( 1 nn i r i : tne oxidation, wniz-n in.pidea zr.at tnc 
riy'ir'Exyla: i'E'n 'Ed' I'-EIi riEay r-E'f. c^e in\'Ed\'ad in izs oxidation. 

n-^:.^:ar nr.a ^laa^ i :: r-E-a E^r. an-:>E- ar.'i 3E'.^rie:r~ transrd'rm intrEirad sr'artrum -jf the 
:5E.ate:i r-r-ECCE::, c--'nC'-E i =iL i a- ~trar:.are Ed :he iE'rE'Oa::t '.v^a auQaeated. 

L5 A::3V;L3. 31 -jB 23 3[-:BA33 3i:'3":'3I3HT 3333VI3F 301. B A/ . 

PY 1996 

TI 1-3; Than isrr. Ef 5 ima 1 ^ an-E-E aa i E-'.:ii n 3 : i et. .nr. a ■E'E'ardina CEit-ilyzaa h^y thyr^Ed-d 
r--r E-:-:idaae . 

SO /-'EThives Ed 3 iccharrd ar ry ar.a 3iEpriyaica, (13/*f) rda-'l ( 2 -3 - : i ) . 

:33:;: 'A"'0:-'^:^:1 A'T-BA: abbia-^ 
A3 T -E: r ■■ a A.; ^a^rris li 33 . ; Oi'^ry^'s :j , F. . 

Ab ^hyr'Eid parE'X.daaa (TF3M a i tij 1 1 ^na .'Ua J y :a::3.a/zea :w'E very different types 
: r^'ac•.i■E■n in the *Enyr<E';a 5 1 ^nd- i Ea: i :\a t i -e n ;ina C'E'ard.na. The p-resent 
atjdy aadr-E-saes t:.v- K/..- rhan i an. Ed tnia a in.a 1 1 inec as -Eia-r^l a^E'tivity. C'E'inpound 
7, the *. w E-e A.-rt.rc. r. oxidation ::rE'aa:^t ot 'l?0, exiata ..n t'.v-E' 
■::.f:'^reat fE'rrr,a-ar. E'X'E- f ei r y 1 v: : r:Ea:y r i . rd . - .:a t i l^'i radi^^i and an 
■.X'l-E ^'E'rryl C'rX'tein lid:?.^!. It n^a r-Ecr. ie> r l p e a-EC triat E.^E'd i n 5 1 i E-n is 
r;'E e1 : -itea h-y :he pEir^nyrin . p i . - 3 1 :. Er. riaiE:^. ftiin Ed' T33) 7'EiTpH:,-rd I, 
v;rd : CE'CiElina ia n..ediatoa the T:aa * e i n ridi:-al fE'rin, id.'wever, reauLta 
■E'T -J . ne i in the- pr-.a-E-nt af.:E:y Zirjor : :t>E' vd cev ^nat lECEt ti i E-a i na : i lEr. and 
^■E^t^inj 3r'E: n.e-di;^*. ed t-y tn-E E' cpaa/ ri :t . i: i . - e.'Ei t i ca. !Ea'.iiE:3. torm of 
v:rr;f"'Uni I. In th^; fir^t 3- = r *: :d' : n-E .i-ta^E^y, ^■^E rr.niiZ) 3 -ai E:'^ardina anci 
a.' Ei : na t LE r. Ei^tivi:. .es ■: i z\-:: :e-e- r E'X nE: 3 ^ j : n ver'y ainilar cryatal 

f; -t ^ r-E-c -cytochrome c p-E t E':-: i 3 a e i''t;:3) and li^nin 
re r a-: i.da.E -E (3i3), AltriEaan tat-aEc :\;e^ pa ra x l i . .e t^a •T.av'Z very aimilar 
tar-'—dirT/Ena i'E^na.I / t r a a a , ^?a3 fE-^rnis ^ ^j:nra>'^na I E)nLy Z'f tn^E- p>rE^tein 
raEi:. :ai tyr>e, wher'-rsa E-'E^np-.; j:.':: i of La 3 exists tniy aa a r' oriE'hyr i n 
.pi.-C2tiE'n raaical. ''A n.p 3 r i ;■• e n af t.he E-^talytiE: a e: t i '/i t i-E s of tne twa 
-.■nzyrnea sriE'We(d that d 1 i. C'd i^t y tC'S ine ftdT)- stin.alated .aE;ay)lina activity of 
3iP was s i ani f i carit Ly ^r^^ater than that oi Cz?. M'E' rea-'/er , lianin 
i.ier-'jxidase diapAayed -^cry s i 'Tn i f i can t ijdinating activity at acid pHs, 
whereas ladinaticr: with 3c3 waa nealEcible at ail nits tested. Oar 



fmoinqs \\i \ h these 

T P I ' - ri r ri " " / 7, e C -.l 1 w 



>: 1 a s e 3 suggested t a t 



p c r c n y ri n 



■jL) td i ri^j>. 
e r: )X Idas*: 



.a C'Oth be rricdLated by the 



-ecC'T.!:! pa.: 



i: : t tj 1 o I a a y , 



1 n 



icr. io:"iina t io^. 
>■<tr.relate I'ea-nia t i -tn o:. tnt' protein raciLcal ftjriTi t' f cc'ir.pttina I v;itM tne 

ir:eti':s td" '.h-: i : d i r.. ion and c^tupLinq react .1 itns . FC'.M'.ation o: tne 
>^ta.p:tan:a : ptC'^ein radical wa.5 CL/t co i ^.^r■v^■d until ^.h^= .t'dinatnin and 
ctaplinq re'articnc nad aliru'St been cciupletGC. In separ.it-^ experim-mtc it 

/e.i:-:-:<:n ot the r'Crx>hyr:n .pd.-Citit)n 
i : *: r tne- prctem rac.cal f^-rin was 
:rat.icn td i.c<:i i oe^ , e.--r";'c La.l 1 ■/ m tne 
^ae ;^■tuciie■s previa^:- 7 tnipe bl i.r.q evidence 
^ns: r':tn 1. 1^ : i n,:: 1 1 : n ..nd :< .::.lin^: a:*:- n;ed.:ated by the rccpnyii:. 
.ri.-?ati':n ra:n::jl t'jrm :: ctrrp-'junc 1. This wae fcith'--r s ar c t^nt Lei t ed by 
^ ne fi:-.ci:-j:T tr.i^ rnar.ing nac innibit-i'd Lti the; present 
.^n >: ;: s-:- rv. 3 1 i ..c .r-'icib/ exr.ainec C'y ctaiLt'e t 1 1 i t n i:t-':wet- 
:esida--s i :i " h y r ■: 5 1 1 r a 1 i n :er oxidation b^y the- ptrithyr 
. t i . - ta t It n t a :i i 1 5i L . 



was .?n':'Wn tn^it : ne sr^t'nt an^--t us C'j: 
naoical ftaau 't f Trt- tc- h?t tt mfntt.: 
: nn 1 r i : ec 1: y a I : v; cenC':'n 
t :^ jn i t)C 1 dt ac te|. 1 1 r . ' 



na r -led 



d >;n<c^-3 3 .n: tli.de, 
edio: an'i : IT 
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i t.rt r ia 1 1 y nie :ii a tec 
i en:-e [b; th i t-f >nenec . 
Aim: 1 i C'.:; .-in':! Pr. vi rt nrr. 
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1 1 trt ijK 



i t jth*: n^vs fr'.:ir[ 
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t-:ntE:Ives J. A.; Anoersst-r. J . T . ; PedtriK 



1 rr, 



3^ <: I 1 sr. 
tlat-s - 



r r tpc. r 

b t t-s C' : t n-- mi : 

cul t :tv renz: :nitphene nal fe.n--, 

T:-r: :2att \v i t n r.i ::eeJ rcriie ^a v 
ii,et j^'td i t Wis itentt [ ::■ ] napct n : 
\;ere' t^pande :d prt:nj;dng 

.- ec s t i t at i :>n 'tr. t h 

! rnz-.'St i :;a*: : tns ir.t :■ ^ n-!; me 
r. i ;n-nij 1 e 1 "i r->/e i t-tmr 

v^-re ndct'ttda 
sacs ^f- :i ..t'nt I :> 



d-l. 



nzt' [i:'] t h i tfinen-' (:ti I e :u Lar weight 

tne fd^rrtat i jn "d t-tr. .ntt n.i t pnene 
i- u 1 f cr-c tnt .3 i n i nc ri.et nn-D Li t e with 
e sa i b^ 1 z ::: t 1 t:t t'f tne hi ;i ri-rritd e a I -i r-;ve i gnt 
!neny 1 napht na 1 er.--, inii. ratiru tnat the 
■d ] t. Id t't'ti'i'ne . bdnd lirly, tne ia-tlates 
e a t: :i .1 j a a i i :tv:; t n y I - s ^1:)S t t a t e n 
irtn iTiet ny 1 r^er. :. t n i tt'nen':.-s th^t n :i tne riLetnyl 
izen-. rin:i. Ine t'trniatitn td b-n t j [ ti ] napPt n t [ 1 , 2- 
■itercea >;ri-:^n i p^rt r t It'cn.- :le ;i ra :; 1 ri : :Td.xe:i tilturt; v;as 
. 'tpn*r,e- iciprvl. -^'ti-n t -t:! Pra:ir. te Pay r' j :;e :d 1 . 
n t f t -t nil :i t i or. -tf *: h-tse 

W't ::i th:it they res^I. t--i frtrn sn .abijtic, 



1 c 



cf twt n. 
y c.'i-t:iu:ed : r trii trie r-tsp 
jf tv,n' it tns tf ny J tni txyter. 

.;iri:i me : r.y L 't. 1 1 1 h i 'tr^rien':- s v;n-;ci thi-t tuH 

i tr;e o€T. zttr.: 



1 f ■ 



:-m 



.rn . n-; n 

tyti^^ : : - 1 y s yri : r.-:: -d ze i ny oxidation 
tn rn r •:: r.-Oii" cytochrome c ^v:d HPtP 



wn 1 t n 

oenzctrA C'tttene, witn the 

s il f jxi. :le3 jf 
X L :ies v;-;r'e 
r^n en-:' 
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/'.t 1 :l-jps i ATP pet jxii.:se. Express, on an:i niqn-r-t^j 
J ::Iar.t p-:' r-tx: :ic; vAtn implicititns f:r 1 1 ~;rd f : c: 3 1 i :'n 
PPAdT atPPCPLAP BI ;dAAdd [SEP 2000! Vo 
P.nlisner: PibUWPP APAPPMIC E'JBP, StbIB 



d Ji t i J n t r .J 1 1 a r e of 



. '11, ! ic . /: , pp . .■. 

dbPVAPP PO, PJ Pd;X 
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d:niy P; tathed^- 



urr; ?d Mirza J; Matt.s; tn 
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polymerization 



- r: 1 a ^ 



a . . ^ !. . ^ ..... I. 

--■jsp'* na ion 



a c e a 



nat ir.e .-.Xp .-a a a>r'jin:'ae 



Itare and ci'jneo Lt55 cDNA. Hero 
r:3 aUo rop^-rtar qtE-ne exp' rc a s iC'ri in 



qr.^f.ed tissuaa :.ransaenic flan^a. MC'r^i^:. var , an Aran' i d^jpa i a mutant 



w. t.r. .increaaed :. iar.in .levels ac'ir.fared to vrlia 



^H'awa Ln::reaaea 



vela 



ATP A/ mr.NA ana C'f a lar.NA 
:aynnn.-LC paanw.y. Tne -a 
^ ;a/ aryatalloar 
AJ w..:s ac 1 vad 
:v'-^ni,ary i , d-^jnif-ryL <ind ainap-y. 



ana 



I :ti r^E'a'.j 1 a*. I'jn a a 1 
jlaa:-..: 1. m tno a 
n zr.e a^aaia of rryata.l a": 

..5,:. (:-(:n- f -E'l- : 1 - a?a:: .a: ina' N:a-: . T: 
|:.-coa:T.aryl and c^a. . faryT ala:.hL . 



;-nayir.e ..c^traar:. m tna 
1 a 1 1 y i /'.Tr r^-.; waa .ar 



!. I qr.i n 



d by 

of 



f 



i r * .re a n 1 y 

r aaraii : 3 n r a r c :•: 
tna*. -;vt ^ raaar .:a 
/■'.. , wn ^ 1 * tn*:- oxidation c> f £ir;ar>-_, I al 
n.naarad in ATP AI a a wa 1 .1 a a in a 1 .1 
t-arla:: wi:n cna ::jna-rvaa Pr-j-1;.?. l\ 
i.-.n •: r al 



aorr-ple:-: raaa.l 
AIITVJFP. a-; 'jP 



TTI3PAPi:H 
A. a*: n:'n f 



-.■iti-'::- and in viV';:' 

adC'-i.^PKP, (5 OCT 2000: 1 P-: 

Tar 1 lanar : NATTPP Pt'PnIoH i: 

iiAr-:rcH:F'.K, pkgpa:::'. 



alanr craa: 
:'P'A-TaHT 

.idia-ia 



Pstra:-. i:-:n.:l.in? a.ia.:' of 
:u?aara ■:■ t a 

an a 1 y.: : a .indi c^aaaa 
. ;: ara- paer-^rrad by A'tP 
A w i .1 1 r^e at ar i ta 1 1 y 

pla:v: ]: d- r c x.La a aej aae tj r^n 
. :oest ATr A.: .ia invcd'/ea iri a 
1 ink .i. nq i r. t ha- c 1 a n t e 1 1 v;a .1 .1. . 

. ■ 131 { P. ) 

a a I la 



:iL'n .in 



ara-v;:". in 



. 4 c :■ a - 4 - ^A: . 

Zr}jy?, Pt'tlMPMlLPS, PAPiPGPT^'KP PGJ. 1 'A<.o, 



.■in-: 



Par r i r A 

■jp. 1 1 ir^r : a:TL li-atweaa. ana [ 1 an:; la: 
. ,i:::m*tra whan ph tar^n-ar y I a t e a 'tn 



Arri';?t A ^: ; T:iar y P; ::;arrido C 

V ?t:i.. A". aa.:t.cad aalA-, ana 
ra anift'..-a. t :a;.ara;a aTT:aller 
idaaa. T..> far t ha r axplara HSPP7 



■■ ■:■ 1 1. tru 
:-rina ra 

a*-.ractaral 'tr aa n i ::■ f:it l ■■•n and ita rafiie ranaa s i tn in P 

atr. tr i j-:'n i a C' r:jr'a r a i a^a , wa t rani 1 a I't •: :i ::ti 
tyr-. PPP.' 7 and t v;..j n;a.tants in v;h : rn t r.a ph 
n:r/a r'-tar. raplaaa:: o'/ alani.ne tt- :T:.L:id : : 
a an' r t a t a (t't riLinar t:te ra. :)S pr. t r y I at •= :! prt 

:nt lapap* t't la a:t^vi*a/ while ^so^rtat-^ :nat 
una r.aa n^t a:n : i ap-apt :a la aati\-Lty, I r. a raall-fra-a at 

^ . i at'iia. r I .a: ru : t ^a r-a-:- i ri: -e^ r f a r~e :i witri cytochrome c 
-:.naaa-'a aaapaa-a a :a . ■■aa : i an , tnar-E^by innioitina i^p-tf 

ayr\:an-A: Einirnala ar nu a-E- :niaa, Ihese joaa r va t i ar.j- ware r*E!prai^ae:i 
■niltariria tna aalla A aanfl^-E^nae in vl:ra, In aarnAaaian 1]) larae 
■di-rarri'tra ara t:.e a t r i.jc t. a ra 1 -a r gan i za Pan af HPPPt re:|aire:i fjv its 
in 1 1 ap .'^'f. at l a a-aa a\' i 
1 1 1- aa- A . 3 a:ne r- a , .an j 



arA: i apt-pa. ot i a and 
n Canter PPi;^ aeri a wi t.n wi Iti 
ar-h'T' ry I ^ t ^:i:A.e serin-.- residues 

ein) . In ::rav;ina a^EAls, vAltl 
rae aiiaan-.-ara arui av.manat rat e^d 
nt anly tA^rnnea amal. n^^ltimera 
ani, ar. 1 y la r ae 

a i a, Tne 1 nar:a. 1 ity 



: 1 ; 



y an:i (^) coll-ctAl aantaats iniuae t.lie f'-rmattan of" 
aver the status af pn aspn a r y ] * able serin-js, thereby 
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est arte: r ess jii 
are sat'p-' of MFIP 
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n ^r3r.^f>-r leads .j vari- 



Mi 



[" mcderular 

"v'^naiiy. ^^:r:piexe5, r or -ixanp.le^ a a as 3 
i^iatot: f or me ixida^iv-: polymerization 

■■if tn-o o.pheny] iisuLf.de, jrii ^ i^'-^o and r. i-^h rr:olecilar- weight 
T>jLy(rr.: p^heny I ene ) oan i:-:; jt-oair.ed. AO on- same *: i.ii.e, ohe dinuclear 
in-;ii^:iL eon.Dlex ioos ..is an f fd ? i 

n-;.'r" iw^-'iK-: ::ii:oerio Oi";ro::d -ox-!' s . 'on 



. r on 0 r ^ns t • 
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1 : 



:r.O'i nnrn.jr. 
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:eor■ar:■n^-s/lc:orp■nyr i 
.:t[ =ilr>nir.in oan 
ond i i o r.s 0. i n 



.n.:i ro\ 
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h . t ^nd n 0 : rn. o: a. 

ra 1 1 :: :'n ( I I ) . ' 
■ ^ e i n s : 1 0 f i s ■ 
•ell -uh-t i r e. 



no oat.aly-t. for ode f"o.ar-e 1 e - 1 ron 
nave reoer.tdy -rXC'-ina'Oa on:. s reao'Oi: 
: he 'OOner hand, rrevenoion of the 

oho: s:ii:dli. oy of ohe 'o- i -a ::da oo 
i O'O- i r on ( I I ) do- rd '/a: iooo- i ne o rp o.rat 
V':rsihly ridnd an:i release dioxyaen and-; 
oeoas roeciia, pH . ? , "7 deorees C) .Ilk*; 
n\d .r O'nit.on.t i:roo.n:: t ne p-: rc-n yr i na O^: 
i o.r eo'o .r s 1 ;o 1 e oxidation O' f 



- -rd no 1 no -ah' i 



0 f onlo 



0 1 1 n 1 003 1 ro' :io 1 reroer.t s 
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or-;/r : xh'ie oisroatase as a osir^eo fo^r 
!:AT:.'F.F., ;21 SEP 2000) '/od . 4 7 , 
Poiidisner: KA-rHILLAM pn^;yiSHE?.S 
EXedAXd. 

sai:-.-r oxioe ra'-.io..l ,'7-^(-)) ..no :na:5 O'ro.oe:o 
inoueed L^y free r ad i oa 1 s ( 1 - 0 ) . Tne active C-. 
3'OOivioy i^ canrer eel Is ( 7-7 1 rr.ay renoer on^- 
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ne lis f r 0)ir. damage 
(-) r-rc- joct i 0 n and low SOD 
maiionano ce i .1 s hiohly 
0 1 nn i b 1 0 i O'n O' f SO'J . He r e^ we 
tives se.hoooively '^111 noinan leuk. aeroiic 
ino: co'nipd eiTi'Ono ar y loNA rrdcroarr.ay and 



r i : cheird 'na I ar it' ro acnes , w>=' i(::enoify SOD as a taroet this orjo a'::thon 
ar.o: snoov on^t oheiriioal ir/od i f i 0 a t i tns 5i t one —oiirrc-n (2-CiH, i-'oCH}) of the 
oerivativ'es are esseno.. al f:r 77 d 1 nh i r^.i. t i o;n jn:i f nr ap-op: 0 o^s 1 s ln:ioctio>n. 
::on:rdti-n :f 77'7 oaoses E: 0 oo.:oo 1 a t non od" rel.i.lar 7'-.:(-) .no leids 0: 
f r-: r .jO n? 5 1 -iT.ed i a o^d damage 00 :rd t 0'i::neo.dr' la 1 ni-oirX' r anes , 0 no 
rei^raso- '"d cytochrome c f r oro :r. l t 0 rno^noi r i a ant; 
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L5 AddWdF. 7'F :7 7 7:3dAi7dH d7'FyFdddT 2 3 72 171 (d) 
PY 1-^^^^ 

Tl A pi: ot O'Oynarol 0 patnv;ay to apordools and neort'sis ind^tood by dimethyl 
0^: t rahyort xyne 1 la n tr.reoie snoi nyperioin in leakaem: 0 oells: po^ssible 

SO 37dTI77 dOdF.dAl. OF C^ANOdi\, ; FEB 1999; Vo7 . 70^ , 3-.:^ pp. 

Poblish^tr: y7HUP0Hll.d, LI VI :\ 7dT0NE , d'OUF.NAL PPOL)d7TI7d4 DPd^T , ^ ^Fd)BEPT 

Mi OdOTiiTAN, SCOTdAdd. 



.etrahyurc^xynel lar.th rone {ZClie) , a new sccona-qenera t i c^n pn 



:yc>eri;::n. ::':He r.is a C:rca:: r;^n^e 



ne s t . r a 1 1 y r 

,r j:-:;ct r a:ri aijo i' iT:>t: ^ :'n :ria'; erriol-^s e f f e'::t i vt' i. 1 i zat l^jh 

:r.^n -;r ec: . i 1 t - ^ f :he relLs. At jjso.? q^e^5;te^ 



eaynan. i c 
3 r :. s c. n wit 

f cmdI y ::nromat. ic 



^ the te lis, 

M, iy.:i3 t';- ^ 1^ iiS^^ne-:: 'A.jrpr.''. 
:^ jrid-f'Ti.- 3 1 i jri ^tf or. r-cari ^ t i n in HI,-»^ 
t r 3 5:■:l^J:\t . tr.^i:. : .:: cn i r 5; ^ t e r i 
:i i ^e'S *. . 'tn *: ■:■ 1 i i-t na eC'S triies :jr :> 
ip> j^'^ . >^ i w;i.: Hi J re prevule-nt w i : ;■. 
tnraujntJLt r.e :^-t i'ti^:-.? e^ : ti^n j: e::; 



J an 
teed 



1 K-Z'k2. zi'Z'll Line-;., Althtioh naciear 
:t ript't't tt i s >r^>. ^I'r ave-n: ONA 
}ti -jrit i n lie^ r e-(d . f.atn i n^:: : tip- 1 e ^ a 
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t r tea : :■ I A.aver r.nan nyi-E- r i i n . i-'ne^t e>aens i *: i z ^ t i e n ed "ne tel.;? indacaci 

J'FHe ^xaj .. f 1 e r-a : re^it ny^'aratd.n in af"f'e-*:a axertaa e^n tne n-..?ie'ar 
liTuinj^ tauair.o rale-ase tf -in -^^-kj^ ^andri C'TfEain i tr: t tne ry:ei;e'L tnat 
w^e an 1 ::aa te C'Tiie-. Within :ne n-.tlaaa, nt; : 1 e^ s r envaie'C^a I:.i:iin B anae.rwen-! 
:eval-.-:i: polymerxzation, whicn (i.a ne-t ^ffei't ipe'ptt*:i'^ natlaar' 
f ra::rTi...-nt5t a:n a: 1 t^w :ie.aat f Ot^rhz . At n: ::ner deaea. 
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V5ai5m"'*:'t K; ' jy a i za K; Taarniel^ B ( r.efj i nt ) 

In un a*a*.am};a: tt previde z jn :A rn:i3: t i en :da- tna p^ja 1 5 1 ati :aatnanLe:t 
j-B T'.- i ^at 1 '.:a"i in -zana ni urtL-rne'di atv-t L^z^t iz/e- polymerization ed' 
zi^'harv/l aizulfila, a ze-raas t i i v ^n 3Z i.a:ii ::a!aitd.axaa -ittn: 3 i n i n eaie-n 
1 i 73na faaA/n - d , d ' t^: ny 1 e-ne't) i z ( 1 i ay 1 i.d-:z".-::- 5:ti i.na ) ; ^•^;;■^a p fa;:' 3 z-j^l , 
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ef 1 : A Aizvv d by ^nit-n ax::n3n^a w::n te- 1 r ..t y 1 a™ tn i .az ra A e i i d 
zz:\\pl':x II W3Z :"ri 3 ra t : a r i za :i ny 
::rTA - 1 ' -^p.: i l.an - 6 1 . 1 X ; - I ) :a:: 
L n t a r-/ A ar. :'-t "rair'istar t^arai. A : 
aiatanat :i . : B A -1 ) Ancztroni 

a a a v;a 3 a A/ ta^plai I'y?^ - 
Oxidation td ^ nc; t3tijn [(sala 
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3:. 74 final R - 0.057 and R;w^ J. 065. CrvctaO data tor TV: 

1 -i . 0 5 ^ 1 ; An cr =■ r r g:t. , c ^ 11.365,""; /-.r. g s ^ r c: ::. , a 5 c n a ^ I 1 . ^ ^ , ; a e cr r e e .s , d e a 
- 92 . o ; 4 i de ^ rr OS , garnrna = 9 9 . 1 3 ( 4 ; a^;-^ r^jo s , 5' 1045 Angs t r imiA 3 ■ , Z -- 

5, D-calc - 1.^37 ^ '■-m ; 3 ) , mu (CuR a.pha; - 5 7.6 9 cn.[-l), final R -- 0.042 
and R(w) -= j.Al. Tno .:'j:npi exe III .;;nd I'O were de^jxyqena t eo in strongly 
a'::idi :: n-'^nag'^^' us mooi i proaace ; ; sal en ) 5^C'V { sal en ) ] (3^) as a 
h igh- val'--nt co:\pl^:-: xhise reversir^le t wo-e ect r -^n redc-x cC'Uple 
( 'v'CiV5 f- ''Vi.i'; f ) a-. 1 . -3 4 V V3 Ag/AcCI has tM:?en n f i rmea . Its ai^dlity Z'j serve 
as a tw<: -e lee*: : c n oxidant p're\'ideo a aniqie irodtr L c-i a 
nri 1 1 i '^A ^: ■ r'lr. :ea:x ry in c;)XLaa*:ive polymerization. 

= s ( oc'lyin-'r . za: i 'jn t: pc 1 yir.-;' ri sa t i 'jn j and i n Ltrat i.>:'n cr- p^erc^xidase ) 

Lm ' 24 4' ( R(0RRKR5.I OA? : lOM C'F. PO'RYHEPA oAT 1 0'14 ; ANA (lAlTFA^TRON 0)R Pt:RO)XIDASE) 

= :• s ( xiLia*. i <: n c-r -xioar.t c-xidise or .jxidize; and (stress r lianiaqe) 

-'JlO.^ (O'XI O'ATlOi:: 'OR V'AlL'Am ijR 0XI5HSE 0)?. 0)XICiIZE) ANC' (STRESS 0)R 
jAMAAE) 
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LI" 1 0 ' ■ . O'X I RAT ROX 0)R ' 
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= :■ s 1 ar:d ( prX yn^ r" i za ^ i 'i^n ' 

LIO 1: R9 AXR ( F lO Oy:-:RFX ZAT 1 0)N 1 
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L:l ;■ X9 AXR ■FRO)Od-I.X (W) PO)R YMERI ZAT I OX ) 
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R. 37-kRa peroxidase seer-. ted fri^m liverworts In response to 
eRemiLn.ii stress. 

Rl;yt sohem: St ry (Oxfjrd), (October, 2000) Vol. 55, No. 3, pp. 



n r d L a , 



: r~', 1 n a g d , 



A peroxidase wa-5 purifiea frcrri the culture :ned.iu:t of a 

uspen.: icn c-^Lt.re ^-f Murchantia po ] yr.o rp ha {liverwort; after treatn;er.t 
witr bcrr.yl ace:a:o, wr-rr. arts a.? a jre:T.i::al stress ageot to 
the ::elts. Tre peroxidase '.vas ohar a ^ter i sea caa q 1 yccp r ot e i or 
it;l) L e ::u 1 a r maaa rV-kha hav::i-3 a pi ol abt'Ut 10 and an optiita: pH of 6.5. 
Tn*:' peroxidase v.'ac '.hernial:.-/ stat.I':' at ]degr^;'^■: (1 fc-r u|:' to 60 
nd n . Tne partial an.n-t a:ld aequenoe of tne peroxidase v;as 

aet^-rmine:: and fo.na :. o :je d.i an i a r tt' tne an.mt acic sequences of" other 
hiar.er }: 1 snt peroxidases. 0;.*: oxidative 
polymerization :f .un.larLn ty this peroxidase was 

f]>:amLne':l and trie f.unniti^jn s-f a.iuier, 3 trim^iir and a t t rarTUE'r was 
a-'iriL'nst ra t e i n^y ne:,:tive i -y.\ rlist At on l^:t'irLi;'a ri:l!r;ent (FAB) -mass spectroscopy 
tne re'sctisoi r^ r :uo': a . 
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A'OETAMTIOsFHE:: POLYhERIZATION hROiadCTS 

AC' 1 0 peroxidase . 

■ , :ii74-i.:ie : . 

:::: a.v l-c.hOO . 
0 I-;; KIlloO'N J A 
ra a i a n per oxi da s e 3 ^ 1 y z a t h e i-i 20'.: - (?. s- p S' n a e n t 
oxidation anti polymerization t: acs t aiain : pns n . O'ix 
a 'Tt-t ^nd r.s r h-:;^n pady:s-r.- werv iasdat^rd frtm n rse r a i.i sh peroxidase 
r-actiC'T rr.ixturea r.-y s errd r re^f ra t i ve niqn p>resaure llqui:: thrc'inat oqr aphy . 
Cti'E-nd oa 1 structures w-re e mined t-y a tC'irib i nat .1 CTt of elect rcri impact 



3 sid snertii sal i : n i . 

ident i f i e :i. . ' l^ne p^ 
s.^rbtna s-rtht ts ' 
r b sr: : r t h :> t : t : 
a':-s-t arL.i r.s r hoTi n\: 1 • 
r..action rrtdurts 
3 >£■ t ami r.s p hen rs n 
acet am i ris p hen cs^n 

fscanea r-etween ac- 
fra.ni free r;.di::al 



ati'"n m.-:aa sr>ect roitt' t ry and :lI-HHz p^rtttn magnetic 
:t'F'y. Two aimer S; tnrse t rimers, and 'Sne tetramer were 
'a/iT.-rs r "'rn.ea rtr-imarily "nrs:-.;qn a ^C'Va 1 -fs^.-^ r'Ond between 
r.-.' :s/ars-xy.l arsutj, ana t-t a lesser extent, r^etween the 

hy<:i.r~S'xy 1 qrS'Up and tne smin't qra-ur' ot ans'tner 
t.!-;. . lir^-atet tnan :^9 '; :> f t r:e' polymerization 
va-re qa-icsnet: t^y tnt^ additis^n tf 2.1 mM 5SC'jrl:)ate. Hii^h 
v-r.tratitn fa'.'tred d i me r- f t r-mat i tn , wh-areas I tw 
'ntrati-ai fav'tied fVirmatis-n of trimers anti tetramers. 



y 1 m'Sl -A lh"Atl. was : 
t ;::tu ns'pn-";n m.-lecubaa, 
*.■ rrd.r. a t. . an react iccis, 



.s-^ms:d t'or msd t' f s^s-valent ligand 
.ese tir- 1 r.t s pr'tr'ait'ly result 
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POBI sPIhOY, (1998 Aug) 
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PA.hy ?26 is S: 
:li f ferent iated f -^:t ^t i 
:2 i ks- 1 1 s i a ii t -^et : ■■• 1 1 
it. EA.hy lain sells. F 
lA 6 sells a: 11 t: pes 
(o^or. :ia : y la ru' 5S' r-:^? 
:r\ 1 c r a gr iiu.:^ da P m 1 - 1 c 
a i m 1 1 ar rC) f i 1 -a 
.ojll-r diaVPO) a 
t a : 1 . I n t r a c e 1 
siqnifisant cnanges :n the :r.ternal mcrf 
notably extensive jilcit^tijfi of the memo 
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a/f"aAaiy 'ar.t:ir.ina 2 :a i sr : :;r :::t:s eme^ins' cA. - i ana 4''' 
1 o:i i^y 1: . l-d. skettsial grawtr. in PA.ny a26 sells had a 

th;it a":'urring in human ambi Ileal -sc^ir. -an :io t he 1 1 a 1 
sicke'ts.cit catalysed polymerization at EiStan 
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infection. These findings ar^E' similar no the 
V tcr R. ric Kelts: i - i !: e t ed idJ'/EC and saaaes 
s^T'Ciated vviLh r i c aet 1 s i a- 1 ndaced 
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i i I r. 3 - 1 i p't i.c aoic< inti 
:■ 1 .Ei nd 7 i , po :: t i '/e- 

s I es . ":n i id 1 ^e v~ 1. s no a li^t a t n i or.^^. peroxidase a 

:E' rtaE' E' r t i io;a I I y t E' i no r *e- as i nt| a i jE'na - 1 i pi-i. 
rd.r t ne ::rTita"e , t .re t: t rr.en t with :ii iriicri'M a 
c Ell pi et^dy t:'r-Ev*E nt: ed u 1 t r E:St rijct ara I ^tna 

t E in j ar y Lndace'Ei 
tnan ges r--sa i t i n ^ 
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E't r recent cells i rom nemq 
ia-E. o ■^tE';^d cment a t i toi id' tne^ 

Eds tiCia 1 n afti^r ri:^-:ettsiai i. ni'ca 1 a t . i^n 
ive efdett. Hov/eve.r, lid-, iCa and all- m:cr 
3^io tne viahdlity td; infected t::eiis at ?o 
y cinifEiareij with 2 6- for untreited, inf octet: 

' V i t y i n 

aa- i pi^ i c E; e: i d ft r '/ .i h p . i . 
_ E^s in infected eel Is. In 
rman-nt endi>tneliai ceil line F,A.ny ^2k is s ..s cept litde 
h.y r. . licaettsii infei:tion. Altni-u;in th^E^ ceLi^^lar 
fr'Eir. infe'E:tiin are not identical in all ^zpeczs ti' that 
f^sly in HdVET, one Lncreasea rer-r E>d i e hd 1 i ty ana 
hy aid cells ma^e ttiem soi table fEr rd E-chein L'tal and 



- 1- 



d-E.ai -al 

■. ' -'-2 1 



atiies . 



SO 



OiT Int. ; 



as 1 no 



!l 1 



.4 pp 



Fad,: 



:nm i ^il-d inonr:>e i n. Gee r t 



la i i , TEOiy rd ; ?dstler. 



AB 



d i -E. 




IT; 






s t r, El E r 


e 1 'y 


on th 








r- o. a s s 3 


ys tr:at a^oess 


E-el 


I 1 .a !■ t 




i vat 


1 


E>n jre ri 


rov i 


do El. 


Th 




po 


r f E' rms' ei 


on whtde blood 


E' r 






s ( n 




r " lE'td 1 




E;nEl I 


ndi 


Elate inEiivlE: 




ly E)r 1 


n 1 Eimb i r..-Eit i on 




lev'il ' 


of 


E' .a r 


Ei 


iOV.St 


i C E^ 


ell a 


:t i 


vat 1 L>n , wn i t 


ri i 


s tii'/i't 


Ell iri iTtan;y' 






i 








S El 








if 




ays are t^sed 


i t 


n i. n o 


d 1 


r 


r' 


jriL-EO'.' E' lO. 








r.erapeait i e^ eI 




s i E^ns s 


.1 m 3s : fart no r 
















, n n t 


i -oxidant or ar. 


t i. - 


.El :::hes i e. 




t no 


lEipy, r 












imil 










a sarg-Ec-ies, 


1 1 J 


SSI fyi:- 


• ? 


^: as c 




p t i o i 1 i t 


y 1 E 


and 


tE) r E) 


reE^.s i E>ri l a t 




E)f ir.r-E' 


rd 1 ii ae 3se 




n .s El. 




- .zi 




E^r^.^n r 




t i : ■■ n , 








El vent. 




I ns 


jf f i ti.- 


■n 1 






t r'-^m-E i ri 


t e r" \ 


ent io 




i n t r-a'..ma c Ei 




JL par- 


t i sa l.a rd y nigh 


r L s 


k 3 r. Ei ■ 




i -1 a t 




in- 1 Eovor 


i n :t 


t n e r a 




a. Al SE^ prE. 


VI Ei 




E;:apn . Eie rd ve Ei 


t r : 


m El p'Ei:" 


. t r 






nomECT-'n 


Eite 


t n a t 




t. a 1 ns 11 r E' a 1. 


Eit. 1 


ng tell 


ait i. vat i ng 


t 3 1 




in i 






n ser^v-E: 


EiS t. 


a r 5 0: t 




jr 'Eir-ug sire 


er: 1 


nq ti i 


;l'E:nti. fy Elr'ug 


:ar. 


Ei I ::: i t e . 




J r a 




•1 in a E' t 


E V :1 t 






rin:;: therEiCi 


es . 


Me the 


Ejs f E;r 1 E;we r mg 


tel 


1 aE^tl- 


■at 


L E- n 




y a:i"iini 


s t e I 


i n 'a p 




ease innioit 




, p'arti 


tu lardy serine 




tea E" -E- 




lb i t 


1 


r i , .1 r e 






' d - "^ 




pe 






■i rt 


a 1 i E' f 




vide 


J 




















WKR a . 




1 3 






1)F Y r 


1GH7 




2 ACS 









1992 



Annals : Nc:u] 
P, i. e :lere , P . ; 



'i r r , A. ; G'^t^t: z, 



1 1 n q r , 



I C'UQirr. , 



AB A reviov; with 8 rofs. Tr.e ei^sonti.^l participation of ircn in tirain 

aevel. tpn-Bnt an:i maturation in^:!! oa t ot that .n .^bn^' rma I i t y cf early iron 
n.ot-ii:>. o:-aid hsive pre- f ut:::, o^ven L'jnq-term i r re vo rs icJ.e cc n?oqaences . 
I r'::'n aetioiency a ccfarror of many heme an«:i ri'jnhen.e enzymes wc-ulo; alter 
n.any met ao)C 1 i r^ri'Oe^ses, it'th.^dino tynth.eoi^ lO: t'roteLn, :i:A, ano ?.NA . 
r;x;eso a ream al 3'. L -jn -t f ti-fsae iron rn.^y leao z^:' oxidative 
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o '■;■}:■ -^n: i n^r in 



^a:-n a pne nom-: r.^i^n v;j5 



:tp:i-ated i.n r'arKinson's :lice,:ce (Po). 
■jvi::ity tnat l-'ads zo -UO' jene ra t m: n cc n i qr -i-o i r i a t a 1 
a cT.rja :^ta , wnicn in t\.rn leacs :c a leficien'::y c>f 

:r'S':-a: e. Or. namer-jts 'O ■o::a s i or.s , i n\' :d. veirien: o f 
aa.ly r^rod-^^eci roBorc : c^x i no was imrlicc::ea n :.he 
t't':: :r ess i t-n c-f p:n Pviaen>r, njwever, is IaC'A:i';;i, even t nc-u synmeric 
n-; ^..r : ^ jMins f . :h as N-mo ^ hy 1 - 4 - pneny I - 1 , 1 , : , --t et r anydrc r yr .. o i.ne (HPTPi 
an'!:; 6- r.y arc-xyo I't^am i ne p'toatire a t) 3 r ■<: i tiSt^rd an ^-yridron.^:- in 
animals. Ap^p^a r -n: 1 y , duririo n-jriiial aainLi -jt n^irian c-rain 
iT.-:diniz-a n i ar I'S t r i : a 1 near ton". Wten ar^t't'i'X. - 'i : ■: i tn 
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1 G'S " , syn:ij:'t -Mrs 
?:\ r a r i rt-a by 
O'!']:' an-d no nearo ns in t. h 
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it':c jr ict i V i t y ^.n syn 
" i'l i r no u r >: t r a n s:ri i t : e r 



ia, tre-iri'Sra riqicity) ■ j f ?Z' ap'p^.-ar. ?d is 
de'>:'n'.tra* i 'jn 'jf pi?itt-n:ea (melanizea} 
s r'^mp) =: :-r .zf rr.e sa;j:')Z t ant: i a niara. (bN, . Ibie 
natam, where ch.ey reaalate d : t^ami ne -dep: en :ient 
i ze, scjre, release', ana ratairclize a^)]: amine as 
he cr:a ract-- ris" i z pi i aneni: a t i -tn id :.rie is 
rela:e:i c: f -i^rma t i co: :d ne art'Zi'-- 1 an i n as a resal-. jf polymn. -Z'f:. 
aarzxidative p'r:'0^cii cd otpamme. b'Zpindne :;ar. alsz' oe I'X : aa t ic/e 1 y 
me^.arc'.l 1 zeo r^y ^he enzyme m^nzi^mine ■ixic.se (MA'ii-A jnd MA'J-Pd , whizh. is 
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fr.:'m me*, a 1 - i nzl . >e :i 1 ird :i r-:^r::x:an. m tn^- prez'-nze z f Hbzl- . 3ztn 
oxidative ot-and :.a z i -jn ana -uutzxidn. d':'p> and r.-' result i r, 
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res alt m izs a z z az.a 1 az i zn, an^:! its interaz'i. 
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ftr- trq. ^h^^-m, react it-ns stnd have herhdci 
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nt n=ive =i ure3VH22ij4 mtl ratit of . arorx . 1 . 1 and 
2'C>4 20. t ana H^li 4 . wt . i . Tne treitnient qave 
? ki.i: ot all weea soetiec witnm 4:- h after ar'0 1 i cat i tn . Tne re was 
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i nt r" 5: CO 1 1 a i a r p re- 1 e i r. a c-E' E) a e a:n;u"egat 
neurvaiecpEmie r a t i vc' eI i so r ::!(:; rs , anri rec 
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ni^ratiive stresses ar-^ potential pathjc:enio mediators o: ?[; an:i 
otnor nec r ideqener a 1 1 :^i3ea3es, we ^sked if oxidative an^i/or 
niiraiivc? evt'n: s aloer . ^^ilcna . -syn aol'^ ir. ana ind-:ci^ :t lo ,;arequ Le . Here 
w--^ show t.nj^ eMpisare :)f hamar. I'-^r o io:b i ri a n t . a ipn a . -s yna :: ^ e i ri t a nitrating 
:7ents-: ( pe r axyri: I r 1 ce l^Dl'. ir :;.ye 1. )per i>: i iase / H2 02 / ni i r i^O :r.ajc:es 
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. .1 1. pna . -syna : b;e Ti pa t r. a ] a :f i es :n ■>:. rier syn j : e i. r.i rta: ri i .:'S . 
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TI I-b' :i 1 f i ^;ei ri-im-j-.: I -ira r. s d^tim, w i : n aesir'ea i:)na rnia -a-o 1 i c i ] pr aciO' r't ies , 
d-'os no*: -u^ti'/.^re r. ^iAesr r r i:;s ::r : pa i an f 3:^o::a' Nb-k^p'p-a 3 in n j:nan 
v.s-abjr -nd-t;.:..:-! J a 1 :ells. 

SO Artificial a%i- i 1 i- , blc^.-a b ^r^s : i r iit -/s , jni Trmui'td 1 i cat : 'in Si 'at. -acrirpal j gy , 

; 1-VV7) .a: '-1-1 (1 a:-2 Ad . 

Tbba: jOyo-IAA? 'babbt:: AbS&E^ 
AU bim-:''ni .1.; birnae. i lA ; b'lx o.b.; bi'ia-n b.b.; Snires A bl . 

AB T^n-- aiia id ibe r-reseni s^ idy was ii' e'/ab.aie ibe rol^;.- af heuhaa 1 ar-in (Hb) 

arii ina- ii ni r i k' . i : am. af or.oirA c m .1 1 y irC' ai fd e :i HC' si la: ii-ns im. m*? aciivation 
'"A r. lali'ar i r ms : r irm ^ r. f^iair, ::F-'<^^'pa b, in a r- 3 : i imi of 
oxidative stress w i : r. . n n^rr. sn s i : 1 3 r a n a i hiA i a 1 
C-". 1 i s . br.^i B r*. i.vat i m if '^n oxidative stress-sens i tA I'^E- 
bb-kar-p.: b :a:\ r 1 i:\-.ea wim ne rvr lo^a ma ^ 1 lai if ar. i n f binin.a i a r y stale via 
r.:rcd .inamcii"i"i 'if mi-r-.es f A r several r^r i— 1 n : 1 airm.a 0 i ry m-.-aialims. Hi.man 

v.rsl ips jr. ci-.i m. .: 1 a r a- pb:ries ii minrl.inie. Tn-:n, ne cells were 
. r. laoar. a d fo^r ar 1- no^ars w_:n end o ne 1 i a L r^isal medi'^^ni (brbb 

sarmd.eraerrmi-i aA.:n VB^z ina ■:iio aoenos in a c : ncenl r ai i im. id" ;.l and 1.2 
lonii : 1 onirii ji f mm:; bmiine Ht^ : bHr' ■ ; 2) m : a i f mma r.o sidaim:n pidymirized 
wiin mluoar i 1 ienyae ( "-bbT- Ho ,; , ind a) a n m/e 1. Kcalfd-c dt. sidaimm 

mmd iiled a ireaim-mii f tna- C'^::.ls ad : n : 1; aimai - iin i n ; Ad- 1 ; INb; and H Aad . 

r.':^-..!":^- indir:i:e -.nsi dr-V: pr^i-oxidant piAiciiial w^s infb^ini-ea 

my -^n^i lyj^'O if rn-maicA m m:^ i f . ■ vi t . im or mmi m:.:-i . I'm- i^Ain'-iili a.mamiaai mm 

ms:*:', peroxidase- 1 . <!■ activity in'a ra-icim/ity wim b.:.oa^ ' f i:.r ry I 

.■~pi'.;A.es f"i'rinaiim v;er'- nicner ui mrr.}mirea *ma biih;, r>y Im, A:- and : j'- , 

:m -spiict i ve b/ . Hiwi-ver, pri--oxidant ].M'tentijl if dt'-Os-m^A was 

.:m mm i f i carm 1 y biwi-r :man *:bat ad bbii X'Y 1 ^ ^ bl ^- ^nd 2m, .ri-s ti-ict i ve A/ ) . 

bni' 'mxt ent 'if oxidative stress if thi? HCb.b 2 As was 

t' ''^nii to loo^ me Hb mo. A f ii-at lie;- 1 y].:'e .and c mcen : r a : i imi aepam.iienl . Altbo-^gh 
Vie niahi'St. imiiiim n^ A i .] 1 lipAd }:>er'.i<rdat ii-n and me larqeso iliribriiin o.f 

mit ramm- 1 bal ar G2H was assi'iiatea wA:h 1.2 mmol lA mdUT-Hb, m,e Ht.-PP-(2SH 
{l.d ni>t prC'daci' s mgni : i i::ani cbang-s wnen iimpaii'd zo One con: rid cells, 
bne tadb generaieii a m- (derate oxidative stress 1 1' tr.e 

< midi;.' : he 1 1 urim Trie i mriiunia f 1 ao r esi^erm and bMSA r e ^: 1 1 s in^ii'iale a :oar r e 1 a 1 1 cmi 
betwi'on the tyiie of Hm chemical m: !(ii f icat io^n ana tne induct ii^n lA NF-kai:pa 
H n u '0 1 e a r t r a n s I o c a t i 'S n . We f o; u n ^d that G b u T - H i:.' r a p i d 1 y a c t i. v a t e d N F - k a p p a 
b armi induced nimilear translocation. Treatment of the cells with an 
1 n c r e a s 1 n a a m o a n t or '2 Hb leads to one martial nasi ear in am a t : o n of 



wr , Hi:;-rr-GSH di :i not activate ^JF-kappa B d : rt'C 1 1. y . In 
:)3itL\-e control z^'l\s treated v;i.th oniotC'xin, IL-1 or TNF 
nuclear : ran^ 1 c t : rms , wher-i'as H2\'l'' :-a-..sej cinly pii^rtial 
:-:Lusi jn, r-acl-::ar : r iins ] o ^ at i i-n ol Ni-^-kapp-a 3 C)y Hd 
:j depen:ier.t c-.n s pri'-oxidant pjteriti. al an 3 
;ite:l -^-nd ::>:. ne 1 i a 1 oxidative stress. 
?.e-si:iec the low oxidative potential rx^-?? - , the :'j:)served 

l.ac-: -jI MF-^:appa B fi-tivsti:.n oy r.hi^ Ho 3j].a:i.-tn -ari i:>e al^j relate:! to 

"^ry poDper^. ie3 jf ;i i^irO'S i rie w.nicr. is jse-il in Z'Ur r.-jvel 
■:ure'. In r.nio —..±:, :o.ly the Hj:>- Fr-.:;3H , -rossllnked 
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thlc study, tn-;; 
d-"3m jnf t r at e :i : i\ 
ind.cti.on. In 
S'jl i .ms nl gr.t 
ent-nt [■■f Ho-rue:! 



t n-i' ant. i - in f 1 iirini 
ni j :i ill.: a t i.-jri r a 
i .n t r 



cul ar 1 y w; tn 



n-:'5 1 ne 



r : on :'Si:)r.a t 



n i :. r. t. rm a 1 e :■ a 1 a r I v v; i. t h 



fe:o-^3ine, ^^ri:! 
oi-ini 1 ■:, r oe 
■ d saos:. itate. 



'rnoiriel v;i * r. r-^oi^^-oi ■:; 1 ur a t h i -ana: , v/ai- snc'v;:. t.o oe 
\ :i-jtn';^ 1 i 5:rni ra roriii seo t. a h-e an elrecti.ve free-Hi- oased 
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ts -at 'iie-:. ary pal y:n'-'ri :: ^rape ceed :annino i ri tissues C' f 
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Ant 1 -ax : -aant e fd 
r b t s ! vu a h L ;ih 
B'Ojd Briemistry, 
F.-;f s : : }. 

B--B::: orte-eT-;*-. B-aDBN: Bc^IBj: 
Tenor' I-;.; r.auan^;-'. . M . ; &esari;o:ri ?. 

Btd'ecLs 'a f ILe^ary :^^an■: i:ie r i r and rolyma^ria criji-e se-ea tannins en the 
ariiv:^. y ed anti^.xoiant erizyrr.a s, t-:tal ^rlutatniane ami level -jt llpia 
P'O r'":x^ d^ t i a-n in varia^us tissues were 1 n vest i aa ted i :i rats fed a nloh 
chalesra-roi diet p-'-ar in vitar,in B. 'i'hey were :: i-rTiriareu with those .n rats 
rc'ceivm^ a hi rh oh :d es t a- ra 1 - v i tarni n B - s u f f i i en t uiet witn^jut addi-ti^an C'f 
tannins. Be- ^r ur-rups of r-jts were stULiieu f^ar' 10 wee -is: eTra'Ur 1, 
suffiT.ent wBt am: n B diet; Gr :'Ur:> 1, 'iefirier.: vi^andr: E die:; i^raup ': , 
def louent \dtan.ir. B diet + iio-noTieri : t.annins (71 iTia/ha); Gr jut' 4, 
cef.icien!: vitari.in B '.iiet + r- : B/n:i^ r l : ar^rAr.^- (71 m ; / k.q ] . Camrared wit- a 
nv-rraal vitamin E .liat (Gr:uri 1), a'.:-rti'?, cardiac, ner-at i a, incest Lnal, 
muS'^u ajr arii rena . cata L^se, clutatnione peroxidase anc 

sur'er'ixide aisTt.utase actia'ities were s i qni f i :ant 1 y l:wer in rats receiving 
the uc-:icient vitar.in B 'aiet (enour ) ; p^cd ymer i : tannins (or.^up' 4), but 
n'"t m'-n'jmeric tann.ns, were ahde t'-;' rc-stare sll these a-nzyini ? activit ies. 
In al- tissues ana in C'laoo, tC'tal qlutatnirne ca^ncerat ra t i a-n, wni::h was 
s ogn i : orant 1 y lcv;er"ed hy vitamin B defirdency, was t-raught t^: one na^rmal 
lev^al /nly with r ■: ' yiaera: : *aannir.s. f^urt nermc re , the lipoid p •:■ r >: x i da t i a-n in 
pAasnio an-a tissu'.-s was s i ^r. i f i ^ n t i y ra-ducco in the pu:esen:e 'if 
s.^p pd ^;men t C'-a p'-jiyriiaric tannins as i:.U'.:h as in the p'r^-^^erce a-f \:LtamLn E. It 
is therefare lively tha': polymeric '.^rap-r seed tanniris functitr. as 
ant 1 a-:<: oia nt s i :\ neieitir.a tne etfe?ts <a f tne oxidative 



stress induced Yy: r:oh 
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,; ^atia. ; rc'iar i.; '.tiuvr-eur 
tne rr, ad . f 1 -at i ons at" the levels 
marka^ns tf the oxidative stress in n*;. p^a t a)a:y t ea^ , after 
s:n'jLe C'r repeated injection.- t' f pt- ly { l sot'ut y . cyanoa; 
pL'lystyrene ( P3 ; n..:nc par t i cl *.-s . Nanop^a rt Lc I es were admanis t e r 
int ra V'-nc/as 1 y at si.nqle coses t'f 2 J and 100 mq <g-l fa^r 14 days. Bevels of 
r*^duced -GSH) and !)xidized (GBBG) glutatniO'ne, supC' r';:x i (ie dtsmuta.se (SGB;, 
g.utathione peroxidase {GFx), catalase oOlB ^nd the peroxidation 
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.ctLvi'.y. HC'W-"e.r , Gl'x aclivizy was n':'t mc^ditLod ^ind I i |:d a p* r C'X i da r i on 
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E'ffeots) of rreoessed 
radioais ana niirio ex.ide ( Ne) ) , and 
t were eval'iatea. SJP pr^Evided oeimp'iete 
(MM A a jainst hyorteey 1 rad : ta . - i ne:u red 
ersiT'IS' d'j-oar) 1 1 ::at i 'ee aoent . SJr' 
i.r-., fer _1 :ia\-G : nd-.:.oed a d :.s--- r-M a^ eel increase 
as-L: cr::), s::.tal.3:se (:aT:' in:i ob.-utnLeo.*j 
ivities in fremta. ::ertex ini streoitorr. eo" 
e^-erx' i r 1 e t tnese e f ( - } - ier- reny ^ (2 n^*; 5; y , 
n reside rt of SO'J jnd :t^T activities. Tne^.e findings 
tn- t ne t ap'O i r ^se^s ed" shila-it as an Ay^i-ve::io: 
) ;^::airiSL oxidative stress and 
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z.cre pc^enr ir: ir: hi citing i:NA lijaticr: zr^^r. I^i^A polymerization. 

Nickel, in tine presence cf H202, exhibitoa a synergistic mnibition cn 

beth TNA polymerization and ligation and caused prc^tein 

Ir-agrnentation. In c;dditi<:>n, gltitatnione could corr.piete^y recover the 

inhib.iti'-n by nlc-c^-i or hlCl alone but oniy p^.rtiaily recover the 

.1 r.hibi 1 1^ in ity nic-.el plus (11 , Tn^ r'erore, nic-iel iray h^ind to DNA-repair 

enzvnes -ind qenerrit e itxy:::t:'n- f ree r,::d.i. ca ... s to ciuse cu-ctein degradation in 

situ. Th:.s i r rove ra- 1 hd o damage to tn^.: prt'telns in'/cd.ved in l^NA 

rep'air, r^epl i c<-:t ion , r ectint .: na t i on , c;nd : ransc r ipt. i c:n could bo important 

F'or the tcxic ^J^"f-ots o: ni<.^-^el. [r) l-'b; Wi ley-L. ss, Inc. 
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=1^5 oxidant stress 



b y r:. e a s u r i n ;| po lymn . 
oxidant stress whi 



: pr^r cir.s. Alsc; provided is a ";arr;^!r icr 
"1 0 1 u .ie 3 a pel yr;d , p r :^ ^ e i r: . I\ ki r 
fjy jse in asse.^sir.g oxidant stress, the kit in blading 

ari a 35^7 far j-E^vect ing palynid. prat-airis is alsa praviaoi. A rnethj:! of 
lav;erin^5 oxidant stress c>y a :in:iir. i; o-ari r: a t. a a pat. ion t: 

ar. f f a ::t i -ae; a:Tit . af 3t 1-uSt ar.o roduamq aa-ar.t is aLsa provided. A 
pr. a rma avtut i c: i : latpn . far ica-;er'ina oxidant stress, tno 

pr. ii tOTL a :''-ut i o 1 n^vinq an at i v-- ^:r;t . ai' rod^oina aat^nt arid 3 

pn a raiia :^-:.'Ut i 'a ;i i la.' a :^cop t a , '"^ :aar-i' 
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Peroxynitrite- i i'.: :-o a r^-i^ 3. .: t i -jns :)i syr.tnetic a 
i ' -do :'Xyn-^'r 1 oo) 1 1 ies 3r;:i :aritiinina ^jar.in-i' 

u a- au ard -a i n'j-4 -n ^ t a i :ni ja z a 1 0' loai^an. 
HI:aCHF:M:3TKY, CoOa tun i:. ■; ] (2'd ^^0?-]^. 
;-arn^l a ado : J ::.7.>: 2 :i . I 22:i : j jC-6-2 a6: . 

Yona; otiliwodi W A_snnao Jann 2; 2ri^iLo] 

Peroxynitrite is a s:rari? ^x.iiair. ^ a>arit *:na: is fanneai i.-"! tlao 
t'=-.j a: i aoi oi nitriv: 0)xi-ao' ;::'i'a ^ 'O r ^'X i -ao ani-an. It is ::ap.ablO' 
■nr. a ni:r-a"in:i a a'arioty at" r^ : -a 1 'O 5 i a ] tarao- 
:ti a i f i oa: i -ans may b O' r o sr-.a^s : rd o t jr 5 ri anir: 
.:.r.a aiseas-s . A re-aor ■ 
wi -in 2 ' , ? ' , ^ • -tri-a-a 



jqer A; 



■ - ^ a 



ci f ax i ii zinq 
inodudina D^'A, and ^„riose 
■■:■{' t'a rnt) 1 ■: ca I oondi:ioris 
.at peroxyni trite r^aacts 
0/ i ■a-a.un as ino tt' yield a navol :a:rp'Oani, 
*. r 1-2^- a .:o: yl - 1 - : t--^ a- [1- o ryi h ra-p'On': a f aran.asy i ) - : - auan i ai na-4 - 
:d : r : inru :i 3 Oft 1 o , anii, anli'oo a'.n-i-r peroxyni trite-nio-di at o a auanino 
oxidation far dia .:t s , it is a stat'io arid SLan\ifioanr coinLfi'tnont 
iorrrioa ev-ir. a: Aav; peroxynitrite at-n aont rat i -ans . I: 
vaa s"u:i:od too :n a- i t :■ a f-: rarat i 

^r-.atoa With peroxynitrite. Wno 

■J 1 ^ qt n ^o i 0'^: t i '"io s vj-': re r o a c o 'a >/ i t n peroxyni tri te a 

: rrp'O r a ^ ro' , tno m':difiO'd basa- : -a ja n i d i n<a- '3 -n i t r o- 
.3 1 ■■; nq witn so-\'o ral jth*:.-r ]:■ r-o-a ^ s . Yno; j i i q a^na ai oo^ 
-'a aan i a i n-: - 4 -n : t ra ind da z<: : o iLa-a i f i oa *: i jn wa^ro- p-ar 
■i.r.o an i : n -':o<on ano"- H2i,a and .:na r ao: o.rd a od \\''/ laatri 
ir.ass s:::'-;- at r a rriO' t 1' j^' . : -Go 3n i d i nt)- -1 -ni 



a. 3:3.1 : 



'3 If tr. 



TIL- 



tnis vaar-'o, 
r i vo a r^r a iu a: , 
lot- i aos and 2N; 



airir' i o-rat 
midazado was ^-^norated 
i ao-s n t ai n i n^^ t he 
fiat; ry rove rso- -r'hase 
:-assistoo laso-r 
.1 t r'od in i a.3 z : 1 o farina*; iiaa .in 



aa .a^.A \:a:- 
/aota-o i'dA 



3ar 3 atari zoo after 0'nzyTa3*:io 
tno r.a 7 1 'iMaad dt:- leva- 1. HrijC f'jrifiojtic 
pray ia-niza*:i' r'lass s r-O':' t r- jino*: r-^/ (with solor'iod rea 
o-n3rd-;-; tn-- 3r. 3. lysis ad' tnis nia-oiified naala-jside wit 

. . .-r! J - _ i 1^ 'J . . . ^ ^. . . . . 

i :".q I 0- s : r 5jnda- i T'N/-. was af p.r ^x i :T:a t o 1 

I ex i'MA . W i : n Za i f t nyr.os ;::M2 
lO ■■ a--'ao;aonaioa3^ I y fanned it .1 
tahjilifa/ testis, 3 synthetic 



peroxyni tri te 

.;:n-a ele.^t: 
;:■ -ar. s L t L i 



1 t'n 
n i qh 

- n i r'ad ir i d a zod a- f^r-n.ej in 
.y :!-f^:)ld n.iqna'r "nsn tnst f jand ir 
■ qoa n id . no'- -n i ^ rod IT. 1 :i 3 z a i 0 W3S 
w peroxynitrite : noent r 3 1 i a ns . I n 
od i goaioo Lo jt i da' ca nt a in in'a *2he 



a.a n la 1 n : - 4 -n : t r'3 iiTi i da z<" i e lat'di f i oa t i jn v^as anly partijlly (zlo'^voo by 

pip'-rnaana ana w^s a w- a sacs t rate :or "p ^ qly^osyi^se repair anz'y^iae; 
ad'ai':Laa3, tn.s aito ^^'3s na^t olesvt-^ cy endijna i ea so- I' I. Thos- 
at'St *:n::t n-^'"^iaar oNA 0'jn:a:.nina ^:-q3an:di: 
oai ■ y rer.3 : rod la 



a- s a 1 V- 5 
n i t r ad.ad ol 3 Z(a I e raay noit 
y ...'.'^/^ ra-pa:r enzyme systo-ms. Finally, primer 
extoa3siaa3 a xp-- r- .men t s ro;ve.^led that tnis leaio>n is a p-atontisl UNA 
ta'pd 1 a.r: I o->n blo-oaer wh-an polymerization is cataiyzed by 

yirieraae alr^na and paAym'"'raso i [Kler,y.\ rraqr.ent, laco of exonj^a lease 
not v;ith nam.3n polymerase net a. 2epi:. oatian fidelity 
rtner sheared tnat 2 - aaania mo- 4 -ni t ro i m : aa zad e may oaase 
C trans versions in caif thyzius pod.ymerasG aip'ha ano n. ooii: 
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■:po:r ament s 
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PY 2Cj2 

TT Peroxyni trite oxidation :)f t ubulin s ilfhydryls 
1 nr. 1 t: ^^ ni : r :> t ut) ^ 1 e polymerization. 

SO Ar:-hive.^ ::l H i ocheni i s L r y an:l Biophys. cs, (February 15, 2jCi2) VdI, 398, No. 
2, pp. . l;-2;-;. ht: t p : /' ■' wwv; . [iCaden:;! c:p I'oss . r Jill/' 3i:!C> . prurit. 
: 3 2N : J : I 2 ; - r^S r. 1 . 

AU 2:ir.d:n:), 2io;i M. fl); :i:isan, Ritat; M:Gav;, 7^J. i; 2:'0ley, 2arahi; Smith, 
/lOigai.] W.; Mj-ss^d.am, n nr'vn; Kim, 2ra^-:; 

AB -2 jr.s i de *r\'i :ier. ::g' :j;i*:.n in vi.trj ;ind :.n \'i.y:: i.mpl i ::at':.-s f^ro:..ein 

damage riy peroxyni trite :j pr:!baol-:' me:;ninis:]L jf ceil 
■;i-:'ath. . \\eve\:\f w-i: i"ep':):"t: :.h;]t t t^e-a t m-;j n t ■:> f bovir:^ ci'a i n :iLi cr :)t jbule 
pr-i'tei n, coiwi^-jse-ii :> f :.. jp^iiri 5in;l nii :'r jt jo j 1 e:- :i.:-s :> a t e :i proteiris, with 
peroxynitrite 1 e :i t. :) a j :-'S e - i-rp-^r.de ri: Lnri i::d t i'l^n n:i i :;r':'t ut'ul ^f' 
polymerization. Iri-: ex* ::.: : f ::y= teir.':' oxidation inu^::ed 
'^^)' peroxynitrite re i ii*. v;e L 1 v;itr. i n:i ird t i-^n :t; i :: r-i^t ut'^^l e 
polymerization. 2i;5jiri:;'- o:':\:xs oe\yj'-eri t n-:- sji;.'^r:iL= :> f: :i.e 

^C'ulin n-:' : ^■ r ■: vli rii^:; r wef '" t :i riy Westerr. rd : ei ~ a r-^eult 'jf 

peroxynitrite - i n :i u ^V;: *: e i oxidation . 2-:ldi : i jr. : f 

:: i .?u] f i d^:' re:)^:ni.:\^ ^ i ric bj :1 i n :1 i tri i o: r.r'e i ^ j 1 5ir. :i 

C'-;.-:. a-me r :: ip*: jet. ri ^.n :d r-.:.- t ■:>:•;- i a s i :rr. : f ic.:in: r):'r~:i;'n of t\'.e 
polymerization d:'ti.\'i:v *:nat wa-"- i.js: 1 L : >.d. r. 
peroxynitrite :i :i i t i : n . Tn^.^, peroxynitrite- ir. "uu :'e 

■:)i.?u]fi r.-j.nd:.- ■=iie 3t .-is: c-artiialb/ .r-e.si: ■jTi.- i td e tor tr.e 'jt'S'E-rvei 
i vbiihd *: ; ■ t polymerization. S^j^iium oi i.n: jria : r^^t e ■::t ed 
:td rr : t j: ' i 1 - i^rozeir. f ::l : be peroxynitrite- i ri :i-^ce i inbibiti'jn of 
polymerization. l-/rjs[7.o n i : r-a i.-^n 'id m i iT':-: ur:' u b"- C'rc'tein by 1 mM 
peroxynitrite \ :\ : roaao 'i jppr jxi.jwhtol \- tw::f::bd v;n-i'n -'aaiuri, 
i ra t: t' : na*; v;a:^ ^'reii'en': \-;ne:^'aa : ne - xter.t of ::y.:teine oxidation 
:^r'=:as^-d icr'iri T.2 *: o.*. m'ld ys t e i r.e dii jl. tur'-^iin. Tnes-= results indicate 
*:r.at cyst^-zn--! oxidation . f tubjl in :jy peroxynitrite/ 

ruther ".h^n ryr^sine nitrati'jn, is :.:".e ti' rirria r-y me::na.nism C' f innibition of 
IT . or jt ubu . e polymerization . 

b20 Ai:2Wb?. ■; ' ':A?Li2: 2:l:-?y2 b2HT 2 : a: ac2 
PY : ; 2 

t: P>E-n: i :A oo^: i'jn o: tne ::y.-^ 'le : n^:? resio'.es tu;:.lin oyAdized by 
peroxynitrite 

SO A;;:rtra:*s r.t ?..r-:rs, 2 Ab: n ACS dati<jna2 Xe^rtm;], Bostcn, MA, United 

.;'':ates, Auuurt i : - A: , 1 J A^ ( iiAt: ) , TiiePI-bAI Pa:: 1 i. 3 ne r : Am.erioan Chemiical 
p.; riety, lA :5n Lnvr; , !j . 
i:<AjEX: 2Ai:22 2 

AU P.i:;ndino, Pis.:; I'..; Cnen, 2-A. ex; Ca.rsC'n, Erin; i'^jyal, Pliz.at'e::h 
AB :v-;-oentLy we re^i-j r t O'.: tna*: oreatrntE-nt ^; r bowir.e i^rain itA :rc't ubuPe protein, 
O'jmpLseo c f 'ul::\. lin and Tl l. oro^: ul:>ui e - assc od . p^r steins, with 
peroxynitrite Ae'O t'.;- a d' i-a e- d*:;}j*E noent inniPiti^n of n.i ?rc't ubule 
polymn. Ine ex'i^Ent cf c\'3^eir\o oxidn . , ratner than 
tj'rcfint- nit:a*;n:n or L:t:.>::r typra cd peroxynitrite- i no ^oed 
damage, cc r r^Aa*o;-c: well '.-JLtb tri*: obso. inbibirion of 
polymn. Phua, 'jar jurren*: efi<;5.rts nave p:een (;:Lrejteo at 
..dent 1 f y.mg * h*:? afT'ejifio :yste.nes cA tabu Lin =ind the ma] or 
mi orot abu Aj-r;sa:j j-c: . p^r-jte'ins, F-'A^PP and tau, tr.at are oxiai::ecj P>y 
peroxynitrite. We nave fi'^'veAjpeo a dtjub 1 e- lab-:A i ng r r^jtc-coi m 
which t n 1 cA -^pev: 1 t: o fla^jrescent taca are anc j; r po rat ed into ijontrol and 
peroxyni t r i te - 1 r a a t e d p r : j t e i n a a :r p lea . B e o a u s 

peroxynitrite- i nouced diaalfide^. m tubulin, rather than MAP2 c^r 
ta-j, correlate with inhibition of polymn., we will present the 
reaaits of c^r thiol labeiina an;::i r: en tide m.aocino work oer formed with 
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: Ir:p 1 1 ca 1 1 or. c : ni::rjtivc ar.ci oxidative stress 

in the pathcqenesis of near :'deq-?nora t i vr s ynucl e i n'-:'p 3 1 h l es . 

Journ-l of ^inio;:ical ohon^iitry, (lo Jio 2jj0) 275'24 (13 2 4 4-1 8 34 9). 

R-:fs: 4^ 

J q . Q r O 1 - 

Souza J.M. ; 



ias^jo 2.1.; 2r.en 2'-; 2ee \'.Ni.-V.; 1 5 i r-jp-:' 
I :";t. ra ::el ojI 5i r i^z^i- ir.^ 2e :us a^^'j r e^^ ^ 1 0= are n.;i 1 Ixa r -.s c- f 
r.'i'urodoaone r a: i vo oi;:.'rdor5, am:: r'oceot stj:ii^:'S na\'e ^ r.ow 
. a lp)ha . -syr.O':- 1 e : a is .j maj':': Ov^iiip-jn^^'rit so\'^;^ral patnC'l 



i r,t. ra T'^d ■ a 1 a r- i r. r i a s i :o.s , ir^ 



:.any conimcoj 
vT. that 
:'G i ?a 1 

:Ljoin;i 2owy bjjivi-s la Pa r- <.i osoa ' s disease 
{2r>) ir.':i alial r-E 1 1 i : i js : :ois i r. ::ial:lple system .-trC'P>hy. nswever, the 
Ui'il e z-^l -h.r m-ror. 5;rd s:t,s ^ods- .r I .alp'Oi.- s yri'..'::'l e In (igare^atian intc; 

f i 1 anieo: ija^H i o ? " as i : r>.-- r-emain ::'.knjwo. 2.in::e oxidative arj^ 
r.itrativ-.- stresses ii' is : t ent i 1 o^ta^avnl-:: riedia:'::rs S'f PT' and 



:. her n-o. r s^d e:.e r a *: i ■ 
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5Sr:ed It oxidative and/:or 



nitrativ^^- evs-nts 3l:e: . al toia . -synacsl e i :\ and mdure it 



rgregat* 



Here 



a a " 



niyel. 
;i .all 



V nal expo'suce 
peroxyni trite CCi 

inaaoes : s .rii .at i 'Sn ■: f r. i t 
s" ahd 1 1 z^;:-G aae t :■ rs v 
t y ros i ne t is f isr it. , ■: ' 
oxidation and nitrsti 
f .. 1 ame nt s s t ab i 1 i z e t 
er.hanse ts rrr.a t i n sf 

n ; t rat : stresses sr^:- in\'slvs-':i in nwz 
r'.ut nsiaen-vs i . 
s"/stem atrc'^ 



:d :n^rr.an r e jiritd n.^int . 1 p>h a . - s ynacl e i n to nitrating 
X : dase '912 212 / ni 1 1' i t e ) 

s y u :^ 1 i n -s 1 i q : -itl s r' s t n a t a r g- h 1 g n 1 y 
lent rijs^s- 1 i n < i n'.^ via the oxidation sf 
<:ii t yrt s 1 ne . We alS'S deiuisns t r a te that 
n :t t'r^:--a s ss-iribd OlI . i Ipn a . - s ynac 1 e i n 

•:ss- fllairients t :■ v.dthstana 'a-.n "^t ar Ing conditions and 
J2-Inscd'.ai:'l ':^, nea*- -s t =itd e ni'::h mt'leoular mass 
at oxidative find 
.unisrri;: anae:tlylng the 



'f hewy O'jdies an^i glial tell i 1 as i ■: ns In PHi and maltiple 
y-, a.: vv'ivl.l as . :i 1 r ^h a . - s \'na.'S 1 e i n r'atholC'Qies in 
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^yt 'J ida'L'iT.e (v;) s) and ( t'^;.- r ■txyti i t r i t^- s-r sari-.vr- ax i a-- ) 
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:iin^ :^tr*;'SS :n vitrt: i:.:: in vivs 



"oaie r- 1 - - Pti r'tro) f : , hlLsar^'EOri Stara- 
Tn-re is piaviile:] a n:ethj<:i tt jssessi.n:: jxi9:inl stress by m-tassring 
polymn. of proteins. Als^s prsvide9 if ,i ma r -s:a- f :a sxidant stress 
v;n:on insl;^:ies a tad y:ra . prot-:an. 2^ kit. for ^s-- I:, assessing s:-Adant 
stress, the k:a, ia;tA^d:n^ sn 5:ssay for c 
pr'tvide:i. A meth:)9 of Ijv.ariro;! oxitiant 
patient an efi:e stive amt . of at least zr 



o";st:ng p:lyma. pa-otei ns is also 
. ress cy ::dmr r. i £ t er m a t c> a 
re'jacmg agent is also provided. 



A pha rmaceat 1 c:a 1 s zmpn . f'tr Lzwering oxi^aant stress, the pharmacoia t i ca 
havma an effective amt. of reda::^:na aaent and a rha rmaceat i ca 1 1 y 
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. gna^ t rarisauct i. on z \ 



:;:^:;giins eng :qe iri t Dnd r : ^ functiic^r: ioi 

' 'VP.MAL L'r^ ::e:.L BI j:jj3Y, iP2 .UI, : 002' Vol. 158, Nc>. 2, pp. 3b7-269. 
■jolLsh^E-: -^J'^KBFE2:,r:R VN ] */ 1114 FIR3T AVE, 4TH PL, NEW Y(jP'.K, NY 



-rr-er E ( E-:^i:':-i r.: ) ; W-mt- Z 

s r. : >; r.-E- :~ ^e- n*:- r' a r. s i. • > n t 3 c i v :a 1 1 mi f t h h' sma LI GT Pa s -e^ Ra z , toll C)v;e d 
oy 3 li^'E- 1 r. re-:. i v-i- ^xyg-:;:! -p-E-Euc? ( ECiS 1 , as nec-issary early sto-p.? m a 
3 . ;:r.a] t r ;i r.e ic t i 'E'Ti i 3 ::a<;i-^ tr. Ei*: l-;;-id t 'E' !\E<aC'p>a3 a ::t i va 1 1 'E'T. una 
■:: . 1 1 a "jer. 1 ( CL- 1 i / :ii ei : r i >: nie : a 1 1 ^'P'r']):. e i r.ase- 1 pr^'du e::. ioti af^er 
. r. " 'E- :: r i r.-::.':> i i lit ea re 1 1 -.rhing-'-E . We ^ n e-v^ evi dence ^nc::: E-a*: ing that 

:i:^ve3 a n-;->.' rr.e r. . a:r. fYEr P.Pe- p r ic'^ct. i c n :n-E::l.at^Ed l^y sn.al 1 
Ae:: i "a : ed r.r. r^-. al.-Ej _ naaeea :'.'!e: p t: : li'^ce.. i l r.. and ap - rea a 1 a ^ e(E; CL- 1 
n. A P'.3-E' :T.utE3n: ( E V7 ; tna* pir evtE;:\t .? re<E>rg3n L zatai «e c> :: the act in 
:En I >r av'E nt 'E'E: i rE: ^-ej r: n- InE; ^ e:-:- j t;:,- 1 exp).r^E 5 s i Eei , wr.ei't>i5 n.ut a^ i.(E>ns 
::: 3 Pe^c r'ir.cinEi *: 'j *ane n-E a : r : |:En i 1 EAi'PH rr.emcirEine 'E'^:.da3^r in 
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.nt e-::r in- i.ndu .EtE-:: cnar. ;ie5 \ \\ na 
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v\- : h a r. i .5 rti E' t i e: n a 1 t r a n <:! i.: ■ : t 



^C)E xer e |E>r ^E'da teii t y 
:■ ::nE:T.dr i a 1 f anctic^n, wn i ':n vve.r^E innitEated 
rrvE'r.tE'ran^E iiE'Eential iiE'sa. TrEe i.:e 1 1 s snc'w.i.ng 
Lecr*Ea.Ee ir. mi a E' E-n^E-rjar i a 1 nLer:.::iane r-E'teritial ware already 
■1 exprec a i <E'n . Tn.ese rei-ui:s ..nve.i 1 a new nedeL-alar 

riggera-^: rr^y integrin •i^ngagerri-Etnt where a 
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•a; r a ar 'I'and : P,-e-c e gni ^ i. : 
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: • :^ Enipan i e :i r^v r y : ::'a r.-: 1 e * 

. t 3 ns-:r^'E:E. i -E-n . We hyj:) l^.ea i .ee:':! that 
ci *: e r f r>E- vjit^i ryEiCjxiE^ . ;(r.a 1 tr^ 
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;)>:w, FN 4fan:j. 
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T: Sa -2 + - 1 :i d-E-per: ien^ : :e r^.eao : ^ i z a 1 1 or: o: ^ne ir.ner rr.: ^ .o :'nC'n:::r i a i r-err.crane cy 

peroxynitrite is -■■-:iiaze: Z'V r:;en-.i:rar>j prc:eir: thiol ::rc^s s- 1 in^ i no 
'J n i 1 i 1 i p>e r i i a * i :;■ n . 

SO Ar::rii\'e.5 jf B : j - - en i ? * ry .■.r.':^ B i ::f ^hy s i cs , (1^97; Vc>l. 34^, Nj. 2, pp. 
24 3-2: 3. 

:3SN: 3j03-9&*:.l . 

AU Ina, R. R. (1); Tn-: msor. , L.; Raqian, M. M.; 2osti, . o. T.; F.adi, R.; 

AR Peroxynitrite irn ::., *.r.e : -f acti:r. pr :duct : f superoxide 

;:r, :1 o : : r i_ r -jx.do, .3 -i pj*. ent rdC'lo^ioal jxiisnt, v;r;ioR in3::tivato£ 
n Esruni i ■ i .-in hear': :ti i *■:):-::::.■.:: i a 1 N2;jH n z yne 3' re i'^ ::: : :i ^ o (^:rip]-:;'X I), 
o ^ i 3.*..-:' aeo yd r jC- -r. oe .o:-no'lex II) / and Al'Rase, wito-jiut ^ffe::tir.G 
cytochrome c :'X haa ? :x'iplex 1*3) . Ix thio O'sper , we 
-;-v.;i 1 a.-^ t 'i^d txe effe^^: ■> f peroxynitrite on :n i t : :"ri'jnij r i I mi: r ax-;:' 
iri"egri*:.y axd pie r ni*..-ar:' . 1 i ty .oxd-rr I'lw calzia<irL c: x ^tE-n: r a t i.L-n , Fx-jsp'Xate 
r.'jffer wa5 used ix m-js" -j:' -jur exp-: r i ment: s sixoe Hep'es, Tris, nanx.i tC'l , 
axvi 3a::r':-se w-re f^jux^.i : ixxii:dt :h*E C'XL':i solve ::xen. Isr.ry ■:■ f 
peroxynitrite. Peroxynitrite (1.1-1.1 it;M ) oaxsed a 

:;-jse -'aep'exaex dee e: oo- ir. t::e icdlity jf mi : E' :x :ixd r: i a :Exild up a 

"L-ni^i r.- xe px't ext i 3 1 wh-'^x N , ]. , ' , N ' - : e: .rame : x;^'! -p-pix-Eix y I eried i anrd xe ' as :: or bate 

v/'Ere xS'E-a as .:.a^tst.:-.:i:e. R . .mix.^ : i : x ot :xe memo'raxe px'texoial was 

x: EairEaxleo p>ex-: r : i x :■ f the t'Snxit i : sxrpxrt (KCl/IIaSl) ixtO' the 
matrix as jjd'Tei t^y :he p-^raliel t t :^^r.rex E-e :f m i t tx^x E'Xri.r i a 1 sv-jellixo. 
Txis swell in ;i was part, ia.x/ inxihdtec. t^y a i t x i : t xre i t Ed (I'TT) t'.r butylated 
xydrtixytxEduexo- (RH7; jx:i was Ixsensitlve t etxylexe g 1 ycod -h i s ( h^et a- 
..mixE-E txyl et he r ) K, N , N N ' -t ^Et r E.a o-e- : i x --id, ARE', and eyclosperin A. 
S-:o3ixri <.xEieeyl s al iln t pt x/a cry 1 arrd de ael e 1 ee: roipxt-res i s e- f s-E-Txt i 11 zed 
m- m;E' ra x^- p'rE^t-Exxs ir.o^zatva :xa: a 1 : ora 1 1 E'XS ix rneiTLh' r 5xe O'O rxe 5b : 1 i t were 
-ssE'E::itea with : he p'SEaartlE^x td p^raxeix so ? ro-oa t s-s dot..- tt n.embraxe 

:t: . : J rx E'Xor i 3 1 swel i x : .jr.E: O'l; t)te ix polymerization sax: ^est s txe 
ixvEdxexext :■ 3 disx.. fxj.-- jexxos ix txe rteintiraxe riernie ard. 1 i z 3 t i t x fErC':ess. 
Ix ^d-aitiEX, :he i rv 5 so ix th i ot a rlEx. t a r i t ao i d - rea e: t io 'e sxr:s:axoe3 and 
■ dE-E r'ar*:ial i r.h Ici i t. r. r y eMect t' f 3 HI' indloate txe t'Otarrexte td' iip'lc 
p-;- rt'X xEia t ia'X . Tnes^- r-saxts sup'px-rt txe idea :hat .^nder c^ar expier imext a 1 
:voE':i i t i iE'XS peroxynitrite xsx^xex m i t joxcoEd r i a 1 strattarEal sxd 
f .X :t : E't. 3 1 3 1 1 e ra t . -:'X.-- rx' ila - 2 + - i xde}E'S'x:lex: moon 3X isms thcO'O^x I .pid 
p-ix E'X E a,:! : i O'X .:jxd p-.x-x-'dx sxlfxyaryL so-: i :i a : i t'X . 

FY : ;-:;x 

T I RyE;irt.ae i ; t EXX.a i x i X'^j w^t-jo-s Ed.arde fal i erexe 
SO 1^. Ed^E'Xz i. tljeixjo ( 1 ^ / . , 1 ' , 1 1 — 121 

■xxjRN: i3A3:UR^; ISSN: 131"i-1114 
AU loEOX, Liwel; Sxexq, 3- d ; :R:x::, Hax; hi, Zizxex; Zxt^a, Xih^ax^i; R., R-^mian 
A3 l^:di zax reazt easix/ wi:x 2 - e t. x 3xo 1 am i xe l:xms Ei w 3 : -e: r-;- t 1 . aeriax 

■';d:)j-AR-. xt '-AR ■-ax r^ xjr:xtr rT:t;a i fd -E'd Z'-y strylE^yl oxl:'ri::e at,d 

C':R:-A1 -M^i; . A wa * r - a o !. . f.;ll-Erexe ma;:rE--er io60-lR4y) was also 
c;X:3ixoii xy r-XExi^'X d '^nj wi:r. am:xo r E' ^O'- : ^- rmi xa : ed rx) 1 yr^ r E;py 1 ox^e- 
xx/ot)i ;3effamix-E R3 " d* Txree <:xas c :: 3 C - ztx. : q . xydrogels art prtpo. 
by adstrr-tian oi C-I-'llJ'! xy rod y ( N- 1 sap ro^r^y 1 a z r y lamidt.d xyEirDgel, by 
polymn . e f N - 1 s a p r <^:p y . 3 1: r y 1 a m 1 ce ( 1 ) in o C - J J 4 3 J a q . s <j 1 x . : a 
g x/c a semi-IPN hydrtxel, axEi by E:-opolymx. 1 witx CtO-AR-AC tr C63-AR-MAC. 
Tne superoxide anion (3 2- ■ level ander visible light Irrajn. in 
systems c o n t g . C 6 L' - d 3d 0 3 v; a s 1 x v e s 1 1 g a t e a by t r a a 1 1 1 o r": a 3 
cytochrome C methoa. Cytochrome C 



IS r e d c e d 'c y superoxide am c r: a r. d i ; 
cytochrome C increas-?:i ir. croa:?i: 



r 1 



TI L hom'jt act i c b-cxr - oic i^sa t raenoic .i.cids : ncuce c>xygen radical pr odu'::*: ion, 
':a-2 f -mC'Ci i i z.it L-: r., ar^ci a :t :r. reorc.^ni zat icr. in nuinan ^:>C' j inC'ph i I s via a 
c^e r : s t ■:>>; :.n-.5 o^ns i : i G-p r c r e i r. . 

SO Jcnrnal cf I nv^ i ^a*: i v^- e rn.a t cd c c y , (n^7) V.?! . 103, Iv: . 1, pp , lOS-112. 

IzzU: :-0-^2-2 j;::<. 

Ad dz^:-;:n, W^: 1 f ziaric ( li ; rarrdsch, Micn.-iel; Ten;!-cn^r, Kirs:cn; 2zhceff, Erwin; 

AB Tn*:- ara :nid':>n:c ,.cid n^ct a:: z L i t e.: .: - z^xz,- ( ^ii; , : 2 , 1 1 Z , 1 4 Z ) - e i cz s t e t r aenc 1 c 
3 zi'-i ( ■izldlH: I and z-zx:-: : -nyo: zz-iy- ( oH!, 8 Z , 1 1 Z, 1 zE ) -^-Lcz'sa r ^enz ic acid 
(:Z':iZiZ. ^r-:- v.'ZZ-n': e:cin:zni[ cneniz t ax i n3 . Here, z he ac*:ivatiZ'n p^rz^file 
zf ^)-z X':: 1 :':::yan': L m 'i- : ^ [r.cpr.i 1 s was fcr^ner ch.^ r ac z z- : ; z e a anc cz^jT.pared 
z-: z:ner z-zs i nz pr. l 1 act i ■/ :j z 'Z r z- sacr. az zz injid einenz fraaiT-Z-nz Cza (zza), 
rda^czlz--az-i-,z:.z:n^ ::ac^z: r (rArd, .i n z e r 1 eu ^ i n- ^ (IL-5), -.nc ^'hz^ziioi ester 
(rHA). cyzzn.e:rLr s*:vaies revz'^l.ec .z rapic and zrinzienz az'tin 

polymerization jr-zn s z i ra\. 1 3 1 i zc. by boz r. z- zz-:C'-e i coz anzd ds . 
[■Z'Sens i t L z 3 1 i Z'Ti stcdLes ijsinc az'tir. polymerization as tne 
r-arame"er ind. ca*:e:i zr Z'SC-cesz.ns i z i zat i : n rz-tween the twz 

:--z X z-e : :z s an :■ i is r.^r re-.'ealec nZ' interference witn zne resr znse tz z^zner 

rnenzc axi r. s . Z 1 a^-;' res ::erf;^' nr.ea s ui'eir.enz s witn F ara-2- lar^e 1 ed eZ'Sinzpni ls in 

zhe rresence z: Zi;:; FA iridizatz-o Ca - i f -iLord 1 i zaz. i zzi frz^m i n t r a ce 1 1 a 1 a r 

St z res by z :'ZTZ ^n:i znZFTZ. BZ'tn : - zxz - z i zz san a i ds szirr.alatea *:he 

rr:i.rzizr, :d" rz;uz:ive '.xy^en ::i-'t ab :d i : es as deiin-nst r 3 : e zy 

1 z . C'ZT. m - iz'p'.-r.denr ■:n-zrid 1 .ami rics zen zz', superoxide 

a i sni-^ z asz' - i :zn : iz ic: ar 1 e cytochrome C r Z'Zia z *: i z zi , ar.c fi:w 

zy:zn.et:riz :i i ny irz^r h z aand ne- ] : 3n.::lysis. A: zi>zimai c zn :.:enz r'a z i zns the 

zn3nces ir. iarezi r^y Z - zx z- e i z : s 3 n z i ds wer^: z : rTir-a r 3b ie zz zn:se zrzaineii by 

zza and ZAEd whereas IZ-t anc ZMA inducec znly a reszricr.ec pattern zf 

celi resji-zns-i'S . 1 i resp'znses elicited izy ' - : xz' - e i c : s 3 n-z i cs were 

inn ltd tea t^y pert'^ss:s "^xin, inaiz3tinz z:aplina zf zne pcZ3tive 

: -zz«: z-e i z zs 3n : i i- re zepz .j!"- tz z;-r)rz t e i.r.s . Td.ese resaits ir.iiz3t^^: that 

Z - zxZ'-e i CZ'S ar.z i :1s 3re st:'r.:r a'Ztivjtzrzz zf e : 3 i nz-jzh i i s with zzmp^rard.e 

cd:lzciz 3ztit-izy tz tr.- e zs z r.zpv. i I. znem t 3X ins :5a ana Tnese 

fir. :lir. as pzint zz 3 rzl-.: zf ^ - z:-: z - e i z zs an z i :is ir. trie p 3 t r. z zc r.e s i s zf 

eZ'S i r.zpih i 1 i z : zi f 1 3nzna t i -zr. 3s zr.em zt. 3 >: i ns a^ well as aztizzatz^rs :f 

C'rz - i rdl an-L:ii3t z ry act . \dz: i -vs . 

L23 A:iZWZiZ :^ ZZ 1- ZhzZIZ :'i'ZVFd ZZZ 2ja; B IZ)1/zZ;I ZAZ ABZTPdvtrZ IN:.L!Utd. hZATZ 
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PY 1. - - 7 

TI Tr.e ZiZnjr-yt-z :r.e:ii z t a zt i. - przte:n-4 i n:i ^c-3z zxygtc. raaiz^^ przdaztizn, 
3ztir. r-e zra 3n - z 3^ i 'Zn, art:i Z[)llo ^p - fe :: ^1 t : zn Vj 3 3 perz ass :s 
t. z>d. r: -s zc:sd t izte i; -t' r zt e . r. i rz :3_.::i3r. -zz^s i n zprA 1 s . 

SO 3: z:::r.e:r;: zal i;n:l Z i cpny s . n. 1 F^esearza rzrca zr. i c a 1 1 zns , ;Mz\n 7, I-^^7) Vzl. 

iZZa: i;i6-zV;v, 

PiV T'zr.sznef, rd rn^t.er. t i j ; :4-*:zne-r, Bestrix; Hzfmann, Zlz^niens; Zchzepf, Erwin; 
>]ztz:=-cr, Zori3nn-;'S 

AB in-: r.zvei r.un ^ri ;tZ- zn-zn z : rrz 'zznozyze zn-z'zoz a zt : c pr:te:n-^; {:zZF-4) zs a 
zr.':mzt3xin fzr- e zs i n zph i i . Here, tne oijlo:]i.za] aztivitie£. ani the 
3z:ivazijn pr^'d^ile cf MCZ-4 v;3s farther zria rac t r' i ze i in eosinophil is and 
zj:zparea t. z zzher activazzrs suzh 3S plateiet acticatiag tactcr ^ PAZ) , 
Zz^axin ana Z/^rJiZS. As denc;ns t r a t e a by i z z nacni r;-dep'Z nde n t 
zhemi i ami nescen ze and superoxide di smu t ase- i nhibzi tab] e 
cytochrome C redaction MZP-4 ^timaiated the prcdactiZ'n 
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;.:r-e r .'■:'py . Twj -A ^he 
:n:: .fp^r r.'-, i :nc.n-- A:ur 
a ^ ;t re 1 i'. --is , i n v;n : * h-: 
r ' ■ f" A. :] L n j j f t r:e i- na * u r"* > 

: yp . a I E-e E 3 :. "rna A- 0 ''r -A ^ Eies-:-; prcE - 
r^-'t^=nti;L wss rev-^;le-i f ^r EetGO oy PEA: 
:n,a raet- r i z 2t . "-n -jt Syne Ai leystis nenbr ::n':'S 

r, . e s K e p r a t e i a a are e x p) r -r; s o e li a n : i e r p n y a i c A o g i c .-3 ^ c a n a i t i r. s . 
f-.AGO ani Pet "^E the a^^scciation with the thylakcii laernbrane was shown, and 



be reaons t i tut i aite 
r, EPR sp'E'cr r- jso'jpy ^tj" 
f an J n J ^ u ■ J 1 1 l' w mi -ip' ■ 
jx tit rati an. E-^tail^'d 

indicated that: all three 



0 b / 0 2 / 



cytochrome 



^3 ^ .rS I, . 



cus cytochrome i: [ 6 ; 



L4 ANSWER 2 OF 



TI 

F Y 
AR 



I So":-]: : 'j : C.-2 . 

r :-nr.>ff , H. i I ) ; I-lu r ; , 'J. ; 

W'i- r..a\'-::- : e.: :il i r.-:' :i * hr:.' ^ t : i L mii-v t 
( 1 i. ]..■>] 'i.-- ir^a r :'t i r.;v ) i- ^ra-.arr. t 

:ii f ^us: 'jr. sp^c^^, : ri^:r fract. icr. f 1 
- l.va: : or. 5hell f i:.-: ur.di r y lipias^, 
:: :'ri vi;:.*. r a ^ i ar-:' :;':, r i ■.--=■ 

R'J i:: 

cytochrome Icy*:.) f :: . :tlc 
r-iv-'^ils an i r.e I f i ■:: i '::r.:: ai t f u.-: i ^-ri P' 

r.Z'T.- 1 1 in..! : 1 r. R(^' di f f i ■:: n r^i L' 

^r5}:-:- r A:. 1 1 y ir. ■ii.r-r.- t h.y I a i . i-'r 
.1 ; i o t' r a :t i L-n ( iii' : \Jt k -j \ ) , v;-;.! r. 



BIjIvjGIAAL AB3TF.A2T2 I NC . DUPLICATE 
. 41, N:.. 15, pp. ^ 872-4:E2. 

LiK'ji.'i rri-E-rriij rar.^:;: : Lipid o^iflusic^n £p'a::e 

r . ::L'rrLp'j:;- L t i jfi C'f mem^irar.e ::-:'mf 'C-nent s 
rry i .a -iC' i ar.d have d'=-riveo tne riicde^ular 

Er:ini tr. ii analy.zM. s, the I ifda f-Aa^e 
:r.Ad.i' I'Z'Cited ir, the fir:?t p'rcAein 

.^:-.d the ^A as t i n iT.e ;?<j) 
r:>a3i5 cA tnese s t ci.i. rh i. tn^rt lA e data, we 
v;v-:-r. pA. tt I'Syste:!. (22) i: ana 



protein aggregations ir. 

a: f fer^-TA 
-t.rT.rA-:.-:.:ej, 



A a koias 



F--evi 
i r. h 



■ 1 ri 



; ea 



try. This analysis 
a : til St in „-t 
: rrr..at i c^n , 



ni^ ni -nly pr 
;S i n':i fi-E r- :"e 1 at i tn 
We prtpts 
m^i'nr.k'rane ( ^f ana f ■ 
"heS'E' i ne f f i tA ^E^n ? i es anti ensure a 
»ss. A lar?e aitran: tA p^ablisneo 
rr.'Er pittein asstciatitns exist, 
■'rt tr.e ant i f i ra t i ■: n tf tn^E ht'anoary 
A ea-i' tnar r^r EAein :-'MT.::'2exes inveived in 
; L'y lir'itis. L i r:A d- sr^a red 
a r-E- qij a 1 i t a t i ve 1 y 



:i.r.lexes; . W-. atT: 
■E trs.A a-:en:: n,^Er;.t- 



( npa 1 1 i sa.::'Un i t 



,:r hierarcny t f" lE^r^ 



and .1 i pi d 



L4 



PY 



Ai:;:'W22 
H t<in:i n 

AAA A 



Holecala r 

'■-2 4-2 2 

-.o:< pr 



PM&/^::.E t i. A'Y A A.-H . . 
2en-t 1 ( 1 May 2- 



.vy : " -e : ar-a :n /- 
P.lrd n.:-: .;-tein 

v.;-^.: or.al A:.: 



:\ i; . n r 



1 i ' 



1 r A t a ' ■ i A'^ 1 a r r t-' ^a *; 'ES Ejr,:;i :'Ei a."-"tE 

tr.a*: :n;ap-E- rr.r,'E:S sa:arvr-ess pcAy^A) a 
tr'.e; iT;-;e'h a rA sn;s by v;hi sr. they ::^re'.''E 
. In : ne p::-E5L'n*; Ett:t:>', v;- 

f sA y 2^ : :i-Eath vvatnEat sappressm^i 
h.yp'tth'- ses that r;2i'27 may redace p 
h m^i i nv: cytochrome c and i nh i o : t : n 

Cdthw-iy' or by cr i^t '.jS t i r,a dacii:ast r 



n^ ) 11/2 (llAT-n21 



.1 ^ J- C't' 1 y^ 1 a:T> i 



La:oad A. ; Arri A. - P. 



'E : r. a e?a^ 
y.? A.t.-tine A 



■E'S ar>E' tna r ac: e r I ;E t ICS oi 
awn ri'E'a. r aiit ac^ne r i tA ve 
a 1 y \ Q) \ : r a tt i n t.ne 
n ant : n a: i.n C'l't-i a :^E' 
:t)xieiLy- 2'E'veral st'^dt-rs nav-E- =nc'wn 
lar-E-aa: ien an:i t .E'X i e i : y / ae 1 1 Jeath, but 
■A f'cA y ( A ; -:T>e :! i a t^E'd ::a i i aea th reiria in 

"r.e^:, we inE'Wed tr.at 23P2" suppressed 
noLy'vA c: pa r-E- a a t a on . We t-sLeci the 

A y ( Co -^^^ - i^^ ce2] oeath either h.y 

; the rrii t jchondrA a ; dt-ath 
-act. :ve oxygen spO'EAes (Rs'S) . While 
a s e a n y i n n a n : t : n a cytochrome 



t: ^ II' h 2^ 3 p r. o r \' 1 ziZ i or. sz a. *i u .s a r. i; ".v a s i r. t_r c t 
:yt rj . Hcv;ev we observed t::".ar r.'jtant: r 
'I K'Jo ne.. r~n^l ::: non -r.e r ::ri a 1 jell^ 

jpf 3.?-- :i r i y ; J ; -rr^e'i : a t -^o cell ::ieat:-. . i 



r i t' ^ 



, 5E:.r..:i :xLi^iive stress. We pr^pi'^t' ihar a pjlyi'j! "z^: 
tr.a*: ::Lrer:Iy ? rir:) .ito *:o c-- ] ] deatr. ani zribZ Her 
: r i 3 r-j 3--33 . 



Vv c: s r c J "3 1 a e V 



1 r: 3 r e a s e o ^ c ^ s 
1 t: 0 3 -3 ^ X. 3; e a 3 r. 
t. 3 •? d a 3 e d f 3; 3.T1 

1; i e r 3 r. e r o 3 3- 3 1 s '3 e 1 i 
a : i L^n 3 an 1 n03.ce 

13 an anta'^on Lst 



L4 



PY 



3»nL:T[3.n l 3 ^ 3 i 



!■ : -J 3r:-mi 3a 1 an:i 5 i ■3]:tiy3 i L P.o3eijr:'r. ' 

: y3 : 3.n r:. i 3n 3^ f rit liv3r :r i : c -3^1 3n3i r i a t^y selenite: In^iuctic-n 3' f 
3' . " ?n3i:-i-:ir i a 1 ^-e- r nieab i I L y :r;jn3i:i'3n 3:. r3iaqn t n i 3' I - : :>: i da c i 3n 
r'.rr;, Ta-'-3 33 ; Je3n';, Jse-v/r^n; Yun, H.yan':i Yap; Kin., I-rk Y3'un;( 



. ^-n I urn 1 .3 an 



'E'l-EnLen3 .n mairuria 1 3 ana is f:n33.3nt ::3' j:'lay a 



in njiTLin chr.?'ii, |:":'S3 ih) ly C'y in-:i^3i: 



Mi 3 :-3n':nd.i i a r. 1 ay a i:>ive:al 



1 nou 3: .1 33 



.:Th3r eel I 

\ 3'f a^Mj^c.osis 



m n.any cell tyr^es . Tne effeeei f s-ijl-.-niee 3n rr.i : 3 ?:.3'ndr.i a 1 funeti3'n 
v;..:-re 3heref:re i nv^=-3 3 i ^ a ^ --13 . Sel-E-rdi*;^ induced :ne 3xiun. and 33r3)33.1 inking 

: t:'r3 3ein : r. i 3 1 nrz-up-, n i : 3 ::h'jnu.r i 3 r-E- rme at'i 1 i t : r-ans 1 3 i3'n (MPT), a 
a33r3a33 in ine n; ■ t : 3n : nur i a 1 irieiniE'.r ane r-E'-^ eni i a 1 , anu 3he release of 
cytochrome c in iiu 3 :■ E:n e nur i a i;5.':d33ed f.r3'm ra: li'.'er. Inuu:3i3'n 
■ ■ ! r-e MrT z-/ 3ei-::-ni3e W33 r^r3'Ven:-a by -yc.l::ip:rin A, EGT;^., :t 
:;-ei ny Lma 1 e iniid'E . Tnese recaies :nu3 inciE:a:e 3na: selenite induces cne 
[:eT as a res.13 3- f oire^: in e- i : £d 3 ^ " i E^n f ori-tein :ni:d utl'^ie^s, result Lnq 



a result 3- f oir-E-^t itl e- i : £d 3 E: ^ i E^ri >: f prE-teir. tr. i:d ur< 
release Ed: cytochrome 3r.u a . 3' s 3)f mi t e 3n rciur i a I 
.e r 3't ent i a . . 



L4 



T [ 

Ai; 

PY 
AB 



Ai;.^v;iLP. 3 13P h:mpa3:^ C'spypight ppcEvipf. ^'Ci. b.v. 

r 1 1 -rnemi cai Pna r rr..^ c3d.L. r/, (1 Pep i::^] ''■^/^-r. ( 1 1 } 7 - 1 : 4 : } . 
r-Efs: 14 6^ 

G ba" a t bi 3-ne , irtn and r a r i nsvEn ' s ciisease. 

bnaratl; P.; Hsu 14.; Ka a r iu ; Pa Jaq «:■}!' a Pan P.; Anuersen P . Pb 



^■.;.r einst.n ' s disease 
1 nv'! Ivinu neurs-de-ae ne r-a 3 i ■: 
n ■ E] r a ( PN ) / -'^ C' ei rt f. t ns. 
3'. b 1 3'/ a m 3 E 3' r r e- 1 3- in t r 
Inp-. 3: an: ly, 'pn-ET- is 3 d: 
tn i ■ 1 t r i c et'*; ide 1 ^ta t n i : 



E';3) is 3 f) rt' E] r^E'S s i '/3- neu r3 ueuer.e r 3 3 1 ve uiseas' 



Ed' uS'iE'UiTd n^Eu u i a neurE^ns 3f tne 



a:.-:, .'ixi-^r.z .nu 5 r edt 
3 .:3plev I ast LVi t y . An 



i dtjr 3 i r; . 3'x i a t it 
n3'ur3'r.al E::e 1 1 dc 
Stic 3lepbE3ien ir 



n 3 IE'*:- 



) . a s rri 1 ■ 



st^C'Stant 1 a 
3-n i:np I i ca3ei:i 
w i t n P P . 
vels of tne 



■am cn iefl 



t. 3 . . ^tatn 1 tine 
E' t I r. a 3 s at. 
ietitn nas r^een sbS'xn ts; affeat 
?3Eh-aoiy \'ia seleative i nrb.iEU t i E-n e^ t itl 1 t ocnt^nd rd. a 1 
impairs ant n 3 ocPerri : a a 1 fea:ur3' Ed: r.eur- e^ aeuent' ran ion 
d.rina PP is 3ne r> r t- 3v::n 33: tf 3bn3)i:::.al p r ec e i n aqaneaates r^rt'Eent as 
in: ra ty t E t las:3 i 3 i r. a 1 u a 1 E'F. s called bewy b3;dies . t'x i aa t: i. a't^ damage via GPH 
d- pie: ien ant a is a aaaeieratc the builo-up af Eiefeative prc^tems leading 
t ■ celi ae^tr. :t P:a d'trarn : n-a r a : - neurons by inErairina tne 
u; d qu 1 3 i n-iE^r tot- as E>:3e pat:av.ay ct r-rotein oe grade t i E;n . Rep 1 en i s nmen t of 
narma! a 1 : a t n i ant' iea'cl^ within the iaraan may n :d a an important P3'y to 
t n-E- rat: e-^t i as fE^r Pov-eu a i reports i-^ave sugg3St3?a that iron a 3c.:u::;u 1 ^j: t i on 

in Put PN :Eia*:ientE might aiso oantriouto 30 oxiEiative s3ress during PP. 
oaPPYF.GT. POiJP Elsevier Poience inc. Ail riahts reserved. 



'"^ ir T Q " 3^ " 



1 1 
AB 



T .'"1 ^ ' i e d L 1 I 6; r G; ri L p' i * h W 5i y' S f C ' T I . II i i n L 

v;;i:-;r ext. ra:'t5^ cf t h-^; ::.e :ii i ric: 1 nerb 
G ^ : _ i ^ :: r i A . ; r\eni:.i T . 



: M Lhi? stjdy v;e i ri vo.? :. i ;j at th-:.- ar.ticxidant ii'TCC'e rt ie f c^ne herbal 
P'r-eparo t i jn widely in :'LT-[pl-:-mc:r.t. a r-y and alternative rr.eoicine ir. 1 srge 

dir.e ;3:ureeides (AG), tov^ bar 1 y en :)v;ri as 

e t nnC'iiin.^ rma J 1 -J ^ i e a 1. ase-s of 
-riii-^re, no 



ar-i-:is : t : ne 
"ni^r-el a" . A 
t r. i 3 ol 3r;t :i 
- . iy n^o o-E- 

;^:':f[pe 1 1 i ^ i 



1 .5 : / \ _ - . : ^ 
'U :ir. r i ::b i r. f I a v 
't i n :d ude h : ne.- r 



ider'i'i-L^ o re v-rn-t i :'n . F ..rtb-E' 



p 1 :> r i n ^ t n e 3 n t i :•>: i :i a n : 
r/..n:an biTb. jxidatii^n, wni 
i nr' j i r.t 1 r. 5 p :>: -i-nt i a 1 ::a r d i :■].:■ r i-t e ::t i ve 
reriea\'. We excd.jr-;.d t b-- effe-to jt A.;: extract:? 



; t I V i. t y <: f 
i- tne 
:w uses f-ji' a 
\ numan boL- 

■: X I .;at i ■. r. , eri.t:' b^y i r. :j :> o: f f -E-.r-.-n: eys terns Anirh sr-- tnjaqnt : pi- ay a rzde 

ir. tx i O.J t i : n :b bob i rr.e arterial wall: ^'jc-r)ec, per oxyni trite, 

arr:i 1 ip-. xy ^enas-t . C'x i ia t i c^r: w,js ii.^jn i t -i-red by :::.niagate 'iienes, TBAbb 

t '"'rn.at i-. r. and cioa r e t^a t n -id ajD'jb a.:in'^ bbb-zAbb, In jr>i:>e r - i ri i t iat ed 

:xi-:atL-.. n a oi^se :iependent inni.rdti-:>n ot tne initistijn an:: re' : paga t i c^n of 

1 .r>.o 'ixitiatiEe; is sbjwn r^y an mi-r-ase in tne lag r^nase fjr .::n]agate 

■::;er.e re"':' tiue" i <:'n wb i ob \\:^^ k-C .i-. 1^ rrd n in the rsit'Sen ?'E- and 1 Aj 0 



ri.in in 



I' r.resenoe of -3 .K.u.e/iid Ab exnratts (]:■ < t.bbl). TbAbS 
r r a aet 1 'le: was reia:ed ry ?t r after : n in:t.catii:n at : . nr^ . g ■ h^l L . 
/v: 7 rega*. i E'n :-f ape: ir w^s i^r-id i she-:; at *ne s ante :•■: neent r i t i ns . bIM-1 
i :.-r\:jr r^n^rd in S'Sydnti-n imi ne ; p r r.du-es peroxyni trite via ^enerati-jn 
■: : lAi an-:: Cd .A - . Wn-tet lA'b v;as in:'ahiated in its rvresens^E', a iiiiiier 
:xi-aati:n was 'jCee r veti as tL'ir.r'ared v; i t: r. e-^;2 + ), and Ab r- r : :l'^ce-:i over lit 



:.-v: stri"Ana ds s e -d-E-r-^E-n ien t inhirdt:'ry effort 
ntu::ate -lier.e p. roduot L'tn , whirb is over ^z^i ^t Ab 
: . no . / r;d . Wnen O'E'iripared witn L't.ner- a nt i C'X i aa nt s , Ab 



1 r:n ir'i t i or. . r i ria i 
:.f lipexy gen as- c 

'\-:i'jZZ .s gre^^'Er t ..t in t:.^: sarT:>E t'.r"'::er sd magnitaae tnan ^na*: of ascoibic 
ar.'.i sindlar t ■: zY.o pe pa b-i r ne.rLia.l t^a Ilex p a ra ^ ao rd ens i a . In all 
riT.s ^iT.pd ■: -/e-:! an -.ffeot is alreaoy sai: s*: ant i a t -ad at a 

.ma.a'iTd, wr.izr. r r resp.Mjn ?.s tt' a 
.at A/ dr .n<. . e'jbVitoT A^ PatAished 



an f feet L. 
-onrent rat i :.n <d th-:- Ab extra :t f 
1A-: ailati:n 'it tne o rer^.. r a t iseis 



:isevier brienre I: 



LA 
SO 



1 Aw -6t ■: r. taspitd : bAbbbt: 
e -e:: rrs- ma n : sin :d" Abb f i I s 



VI b^ bbl . 



test i: 



PY 
AE 



P'revai.m^ re/p' : t.ne s -as , a g-t r.-EA i :' 



. ot t .nat L-n -z-^ozi it -a ' 
■'t rE'td. t iat-.-iai soit'r:'Sis 



t.n n; at. ant : 
s an i i. <0- 1 y 



aoy ;E h iiws that tne tE^xic 
r E>x 1 a-E' ai3:auta3e in faiTiilial 
O'E' dee t E> E-hanaes ar. its 



X I aa t 1 ' 



za^sir.:i an i.nareas^E^ in tree radicals. 



:^e-e 1 aprrier.t 
I "1 8 

C . t b - ^ 3 :A 



200b; 50/ 



Ab 

r 1 



s -ai c ases , 



M a s 1 a h b . ; H a n s e n b . A . ; Ft a c k e n s o i n 



lasniinat'S M. 



. a apna . -synac ^ e :. n nas ceen pr^ 



n a r; : s rr. s 



Not 50iy, 



ma 



>f patients vvith Al ::he irrier ' s disease aleC' have 
-t^roact :. ve L.;:wy ccoies, ana a s a::-3 r a n t i a 1 pr^p: 



■r r'r.'-'in 'i^ v-'l :ri ftm a r kins tni sm also knavvn as L-jw}' btdy disea: 

r.at ie!d'.-s c : nv-=nt i on ^ 1 :nerap:es. Thus, taorors invoivoo in the- 
' a t n loi-rr.-:'.-- i s :f Al zne r ' £ di. s^^ai-: :tignt prc^mc^t-: tn^t ao v^r 1 tpHL^i-nt jf 
a r*. 1 ::s.] i : 1 ■>' : oo :^ Ic i : r ^nt t'^r-is 3 f L-:v;v o^ :'d\' iis-E-ase. Wo nave shS'Wr ' 



tr.e a:nvd':od .seta. S"E'p:ide 



pr tsi t:. I : 
: :\:z^ ■ r : a: 
..nd tra: 



> f or :ne nes i ?n 
s :enio its.ae 1 s n :d d 



itep'*- iO'E' 1 - C'rV'Oo St i 'tn, ( ) Mt':<inq tS'Xi: .alpna. 



1 .7-: m^r r I za 1 1 : n 



■ s \'n J 1. e i si , 5: nt i tx i Oc 



: y 

]-42, t A I sne i r- ' s S'E;a^ e , c^rt notes : ne 
E'ssntn L't . a 1 pn a . - syn'^ ^ 1 ein ani a^: te 1 e r at os . a 1 }oh a . - s ynu t le i.n- 
ie f i t i : s in :ran;oeniL' rrLice. dnasT i t anoino ne :T:e tna:\ . ns 
:'fiisrj <t f . a 1 poia . - syr. JO 1 -'in is f ori.:i'Oal 

t ra:itnal-: : r'-oatrr.ent e f^tr' h-ovy ::o:oiy disease 
rn-::' prt^niio ft>r tne ae ve 1 ■tt'rTient of. sath novel 
: n-trrioi 'i'S air.eo a:: (1) reoaring an^y^Svio .rteta. 

; : ) p f'triiS't i no 
:t in'!: r.-ortns 
. a Ipr.r^ . - syn-^o Lein 
t ret;: men t of hewy 
- amy 1 o'l •'^oqori i o. 

i iti 1 1 : y t h at 
f 

: f 'tnsl't ^ETiS'US 

ales involved in 
. iC'Ot a . -synuc Lein 
novel strate.jy 



. a Ir na . -s',-nao lein re-: f i ij r i I d^t g r.ad i t i n , an :i {-U prtt- 



. L. 



,^ go teaa t e: miont p^csve t oo s i n i r" i tan 
i::oy oise^^e. W-e- ona r a E:t e r i z-ea .D'EV:a.-s 
hEn/loo.e of .alii'na.-syn'.E'lein, as an i 
. a 1 y na . - s yn JO le i n , ilar' r-E s^I^s iaise tn 
. t'-E ' a . - syr.a a 1 s- i n iidont r;e a naf^sil no'j 
. a 1 s na . - s yn JO 1 e i n ao-g i: eoa t: i t-n , .iino tnat a similar 
:as*trs moant nisd-^la:e z r.o z:o:io t-E^n ve .ss i lo. to h 
ne^^ rs-aeqent:rat itoi . oaoh an an t i - amy lad dt geni a ^rop 
1 n a trut' i n a t i. o n w i t h t ■ t h e r treat r.-a n ^. s nd ■ ::h t a 1 s c r 



s } ao 3 mst t 
ly usefol in 
noolein, t 
nibi: tr of 
1 nt r i q a 1 n 
: i ve roo .1 



: J. a ;: 

; r' IT. : 

:rty 

'V i d'E 



tor tns- 
Wil..-y-h. 



;atTtent oi n-aar E'de a-an^- s a t i ve 'a i s<E'roei s . .CO?Y': 



SO 



TI 

AU 
PY 



jro -d ia 



arn-:.l, (1 Oa: 



:.- 1 1 ■.'n-E-in 1 a ■: i 
refs: -3- 

1 35!]: ol.6-\-KOll COZZ'S: rldtiAn 
Lrdp-nas i a t r ans 1 o aat i an 



6^/1 (1 I 7 5 ) . 



Ed Ban t<E' n:.it 



ttrina ore'.n flat' re. 
seqaester-d f rt>m r; 
f Ed 1 E -.vino :ne ind-.n 



a: c-s EO -E- 1 n- t so a-oa r^ax, >;e oeiritois t r a t e tnat -ax is 
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:E-nase, lastino several nt-urs, Bax rertt'V.al f r ettl the ayta^sEd was r-Elatively 
sa:La 1 1 . In :ne seato.o rEO'.ase, ;r.ax was very largely reiiit'a'ea f r Eai * r.e oyt.C'Sol 
Eint; seoas'saer-ad intt hi^rge aograo^tes .ass aE:'i at eo witr. tne m i. : Ei-an E^ndrd a . To 
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Acc^ctC'tic rroto.:^so a?ziva'Ar:j facrcr-1 'Arai-i; a:. :i cytochrome o 

are cc- t'a ^t^c rs critical f^.i i::du.::ir:g jasr^ase-^ activation following 
s: ress-inciaoed apc^n^t 'js i s . One ocnsequerice of caspa3e-9 activation is 
nt.ciear-cytop i i.= :ti c barrier o : sa s ser::bi y , which is r^tqaired for nuclear 
ca£pas.='-3 t r ans 1 ocat rtn . In tne nucleas, caspase-3 triggers prC'teolysis of 
one caspase-aot I vat ea DNA nuclease (CAD) mhioitor, causing CAl' induction 
and sut'sequent :jNA degraaation. Here we demonstrate that apopt'ttic cells 
sntiw perinuclear- cytochrome c aggregation, which may be critical 
fc-r nucle.iir red i st r lout i 'tn C'f cytochrome and Apaf-1. We thus 
indicate tnat tne nuclear redistribution of tnese ::<:)f act c^rs concurs with 
tne p'revi'tusly .reported ca spa se- 9- i nduced nuclear disassembly, and m.ay 
represent an e^rly apt^pt'ttic hallmark. . COPYRGT . 2Jd2 Purdished by 
Elsevier Ccien^e B.V. on behalf of the Federation of European Bio^hemiical 
Sciriet .i es . 



= > s 1-1 and ( cytocn rc-me c) 

L'' 5.3 h4 AN J (CYTOCHFJjME C} 

Logaina .tff of 3TM 

C'tnnect ion closed by r^^mrtte ho^st 
Eh'D 

enable t't ojenerate the 3TN promp^t . 
Exiting zhe script... 

C'jnnectinu via Win30c< to STN 

W-E'lcome to CTN InternatiC'nal ! Enter x:x 
L'JGINID: 



